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ПЛАТИНИ АЛА 


СЕМЕ I MICROCOMPUTER SYSTEM 


Ai T 4 


the superb Genie 


..that' the only word to really describe 
computer which is 


microcomputer system, the home 
compatible with the TRS 80, and ideal for all micto - 

enthusiasts, especially the committed hobbyist. 

Genie has now been upgraded to Genie I, incorporating all of the original, 
excellent features, but with the addition of: 

® Extended BASIC, including RENUMBER and SCREEN PRINT. 

* Full upper and lower case, flashing cursor and auto-repeat on ай keys. 

# An internal SOUND UNIT to add a new dimension to your own programs. 

= A MACHINE LANGUAGE MONITOR, with Display, modify, enter and execute 
(with break points) facilities. 

Genie I has all of this, plus the built-in cassette deck, Ј6К RAM, 12k ROM with 
BASIC interpreter, full-size keyboard , an extremely wide range of new and up- 
dated peripherals, and literally 10005 of pre-recorded programmes available. 

Yet, almost unbelievably, the price of Genie Lis even lower than that of the original 
Gente. 


Ingenious for business 


HMM EE И ИТ 


The Genie I1 is a major 
breakthrough for small 
business computers, 
Harnessing all the 
advantages of Genie I, 
including low price, Genie 
П adapts perfectly to 
commercial functions 
with the following 
features 


* Basic business commands 
* Fully expandable with the 
same peripherals 


* Numeric keyboard 

* Four usable, definable 
function keys 

© Extension to BASIC 


New!...12" Monitor 


Now, a choice of 2 monitors giving a clear easy to 
read image. The updated ЕСІ01 hàs à new green 
phospher tube. 


New!...Expander 


An updated Expansion Box (EG 3014) is a 
major feature of the new Genie I system, 
and unleashes all its possibilities, allowing 
for up to 4 disk drives with optional 
double density. It connects to à printer, or 
R5232 interface or 5100 cards. There is 16k 
RAM fitted and it has a new low price! 


New!...Printer 
e .... 

The EG 602 printer can be connected to the 

r through the expander or directly 
puter using the Paralle] Printer 

is a compact unit, with an 80 

x 7 matrix print-out, operating 

3 efficiently at 30 characters per 


Disk Drive 


As well as the obvious advantage of mass 
storage, the addition oi the disk system to 
the Genie means much faster access to 
other dr on and full random access 
file handling. Up to 4 of these 40 track 
drives can be used on a system 
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Brendon Gore visits the Tangerine Users’ 
Group in Bournemouth and talks to its 
founder Bob Green. 
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Simon Lane presents his program for solving 


the Rubik’s Cube on the ZX-81. 
ZX SOFTWARE: 24 


Егіс Deeson tests another batch of 7Х-81 
cassettes and finds that the quality has 
improved since the last survey. 

BBC GRAPHICS: 28 
Make the most of the graphics facilities on the 


BBC Microcomputer with these routines by 
Jeremy Ruston. 
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INTERVIEW: 
Brendon Gore talks to Kerr EE one 0 
the founders of Nascom Microcomputers. 


CHESS: 
John White explains how to write a program 


to cope with book openings in chess. 
GAME: 36 


Dominoes — a game for the Pet by David 


Smith. 

ATOM PROGRAMMING: 4 1 
Boris Allan works through his plan to write ап 
unbeatable noughts and crosses program for 
the Acorn Atom. 

VIC-20 MUSIC: 5 1 
Nick Hampshire presents six music and sound 
programs for the Vic-20. 


ZX-81 ANIMATED GRAPHICS: 52 
Writing ZX-81 programs involving moving 
graphics is а task which can be eased by using 
these machine-code subroutines, by John 
Watson. 


COMPUTER 


COMPUTER CONTROL: 56 
John Dawson continues his series with a look 
at how microcomputers can be used to control 


electronic scanning equipment. 


FINGERTIPS: 63 


David Pringle names the winner of his 
crossed-ladder competition and presents some 
more thoughts and programs on calculators. 


68 


COMPETITION CORNER: Fi 
Another puzzle with a £15 book token as prize, 
the solution to the Christmas quiz and the ZX 
printer crossword. The BBC Microcomputer 
crossword falls between pages 10 and 11. 


RESPONSE FRAME: 
Answers to your technical queries. 


SOFTWARE FILE: 
Seven pages of your programs. 


Cover photograph of Simon Lane by Stephen 
Oliver. Set design by Ellen Butler. 


EDITORIAL 


TEACHERS must be very disappointed by the BBC’s Computer Programme series, which 
began transmissions to schools on January 11, First, most of the schools which had been 
promised priority delivery of a BBC Microcomputer in time for the start of the series are 
still waiting for their computers to be made — largely because of reliability problems with 
some of the chips. Secondly, those schools which were supplied in time for the start of the 
series would have found that they do not need it. The BBC Microcomputer might well be 
the best value for money to have hit the market for some time but it simply does not seem 
very relevant to the Computer Programme, which treats computing in general and 
abstract terms, The BBC's argument is that it is unreasonable to expect all the viewers to 
follow the series through from start to finish and that there is, therefore, no point in trying 
to teach the viewers much about programming other than to 1.028 and to Run programs 
from cassette, 

The BBC series is still interesting and will no doubt help the complete novice to 
understand microcomputers and the kind of programs that one can expect them to run. 
Those teachers who were planning to let their pupils view the entire series during the 
schoo! day might well, however, have some doubts about spending so much of their 
valuable time on such a general overview of the subject. We are sure that most would have 
welcomed a more detailed and informative look and an attempt to teach some of the 
specifics of the subject. Why is it that television is terrified of going into detail? 

The problems that the BBC has had in making its series raise a more general point 
about the problems that the media have always had in dealing with science, especially in 
programmes which are supposed to be educational. With the exception of BBC Radio's 
science programmes, the emphasis has always been on being entertaining to the exclusion 
of detail. We suspect that one of the reasons that the BBC abandoned its attempts to teach 
us how to program the BBC Microcomputer is that no way could be found of fitting hard 
detail into the received view of how a sleek and glossy science program should look and be 
presented. Television science programs are always produced and presented by generalists 
who do not have a science background. These generalists then turn to scientists to advise 
them on the content; accepting and rejecting that advice is the prerogative of the 
programme makers. We would prefer an approach in which the programmes were 
produced and presented by scientists who could accept and reject the programme-making 
advice of the generalists. 

We would like to hear from those of you who already have a BBC Microcomputer — 
how have you been using it with the series? We would also like to look at programs you 
have written, especially, but not exclusively, those with a slant towards education. 


~ 
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ТНЕ Video Genie EG3000 Series 


WITH *16K user RAM plus extended 12K Microsoft BASIC in ROM “Fully TRS-BO Level II soft 
ware compatible “Huge range of software already available "Self contained, PSU, ЏНЕ 
modulator, and cassette *Simply plugs into 
video monitor or UHF ТУ ‘Full expansion to 
disks , and printer * Absolutely complete 
just fit into mains plug 


TIS 


Simple to build, simple to operate. 
A powerful, full facility computer 
with all the features you would 
expect 
Just connect the assembled com- 
puter to any domestic TV and 
power source and you are ready 
to begin. 
Full-sized QWERTY keyboard 
6502 Microprocessor Rugged 
injection-moulded case 2K RAM 
8K HYPER-ROM 23 integrated 
circuits and sockets Audio 


The most compact 80 column impact 
graphic-dot printer available - 
at a very compact price 


GP80 


by seikosha 


Graphics, Normal and 
Double- Width Characters 
can be printedon the 
same line. Pine Feed 
Tractor is equipped as 
standard. 

Two Line-Feed 


.' Unique in concept 
the home computer 
that grows as you do! 


Special features inciude 
*FULL SIZEDKEYBOARD 
*ASSEMBLER 
AND BASIC 
*TOP QUALITY 
MOULDED CASE 
*HIGH RESOLUTION 
COLOUR GRAPHICS 


cassette interface ОНЕ TV out- 
put Full assembly instructions 


£120 .... 


Commands (1/6 and 

1/9 inch} 

Print on Plain Paper with 
two copies 


Continuous Self-Inking Ribbon for easy handlirig 


Centronics type Parallel Interface standard 
Wide Range of Optional Interface Boards 


Self-Test Programme standard 


SUPERBRAIN 


SuperBrain's CP/M operating system 
boasts an overwhelming amount of 
available software in BASIC, FOR- 
TRAN, COBOL, and APL. Whatever 
your application. . . General Ledger, 
Accounts Receivable, Payroll, Inven- 
tory or Word Processing, SuperBrain 
is tops in its class. 


320K £1850 700K £2400 
1.5Mb £2750 


COMMODORE 


COMPUTERS 
PET 8K 
PET 16K 
PET 32K 
PET 8032 


DISK DRIVES 
4040 


Aculab 


Floppy Tape 
The tape that behaves 
like a disk. 
Connects directly to TRS-80 
level 2 keyboard. Operating and 
file handling software in ROM 
8 commands add 12 powerful 
functions to level 2 BASIC. No 
buttons, switches or volume 
controls. Full control of all 
functions from keyboard or 
program. Maintains directory with 
up to 32 files on each tape. 


for all TRS 80 
& Video Genie owners 


£229 ^ 


Ке лет mi 


The Second Generation 
Personal Computer 


Highest performance-lowest price 


*48K (8080A) *Full ASCII Upper & Lower 

*16 Colours or shades of Grey Character Set 

*Multiple High Resolution Graphics | *Unique graphical — Sound 
Modes (64 x 71, 129 x 159, 255x 335) Commands for Smooth Music, 

* Character mode [60 x 24) random frequencies & 

*Split Screen Modes enveloped sound! 


DAIo 2 #595 


Сотритег at only 
Paper Tiger 460 73m 


+ VAT 
by incorporating many features previously 
only available on units costing much more 
Features like a specially developed nine wire ‘staggered column’ head which overlaps the dots 
of each matrix character with just one pass of the printhead длета а dense, high quality print 
итаде without reducing the units 160 c.p.s. print speed 
It also offers a bi-direcponal logic seeking device то enhance 15 print optimisation character- 
stics and vade range of ‘print versatility’ features such as mono ое proportional spacing, auto- 
matic justification, programmable horizontal and vertical tabbing. and ‘fine’ positioning for 


word processing apphications 


PRINTERS 


EPSON ТХВОВ (inc. 
cable) 

EPSON MX80T 
ANADEX DP8000 
ANADEX DP9500 £895 
ANADEX DP9501 £995 


VIDEO MONITORS 
10” BLACK & WHITE — £85 
10'GREEN SCREEN = £95 


Hiero 


29 Belvedere, Lansdown Road, Bath BA1 5HR 
Telephone: (0225) 334659 


version: 52165 
£170 


Video 
Genie : 

Please add £10 Securicor 
delivery charge to all 
computers etc. 

Plus 15% VAT on all prices. 


UF & 
£299 


£395 
£495 


ordinary matrix printers 


facility if supplied whsch includes а 2K 
buffer 


Books & bits 


Books — Manuals — Diskettes 
— chips (2114 x 2 1К)Е4 pair 


spares, repairs and service 
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Paper Tiger 560 


The Paper Tiger 560 is the first printer which bridges the gap between convenitonal mar 
and ‘daisy wheel’ types offering quality printing at à relatively low price 

Full ‘width’ 132 column printing ат 160 c.p.s., a umque nine were ‘Staggered prin! “ғас = 
directional printing, an inbuilt tractor feed and а host of selectable features set t ac 


#795 + улт 


Plus for even greater versatihty а full dot plot graphics 


ribbons 


RS232 to Centronics interfaces £40 etc « 
A variety of second-hand computer 


sually available, 


We аге only 30 minutes from 
CENTRAL LONDON 


and only a few minutes from 
Your Postbox 
Why not try our new Mail Order Service? 


BBC MICROCOMPUTER 


ACORN ATOM 


assembled Phone for details 
from £155.25 and availability 


SOFTWARE & 
BOOKS AVAILABLE 


VIC-20 ATARI 400 & 800 
TENE s a | 1 TERTE 
зина k a Ро; \ 


Ғ189.95 


STOP PRESS: Вид Byte, 2Х81 + Atom Software now in stock 


For further information please send large s.a.e. 


тт (отриѓсге for AU == 
72 North Street, Romford, Essex. Tel: 0708 60725 
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ПЕРОАБС 
ELECTRONICS 


* Personal Computers * TV Games 
* VCR's* Printers * Monitors * Software 


(а дтомљапара!5 
ЧУ ALWAYSIN STOCK 
Complete range of Atari games. 
Open Mon - Sat. 9am till late. 
Credit cards welcome. 


NEW THL MONTH 


а £10 OFF 


collect 
£5 voucher on goods over £100 
£5 voucher when you introduce a 
new customer 
The Seikosta 96 ASCII character 
printer only £199 inc. VAT. 
Paperand cable free. 


Send for price list and mail order details. 
135 HALE LANE EDGWARE MIDDLESEX НАВ 90Р 
TEL: 01-959 7119 TELEX 881 3241 


OAKLEAF 
COMPUTERS ітр 


BUSINESS РАСК for 12 + 12 АТОМ 


CONTAINS: 
* Tool kit with 1200 baud rate for high speed data flow. 
* Atom Business by J. Phipps. A complete guide to an 
Atom based business system. 
* Database from Acorn Soft. Will sort and organise up to 
100 records per tape. 
* Blank data cassette pack; contains ten tapes, one pre 
loaded with amended high speed programs. 
* Full literature pack. 


ALL FOR 
£59.95* 


Order by telephone 

Msc ай (€ Order your GP80 printer 
повија е at the same tima for 
remittance to: only £1 299. 95 
109 DUDLEY ROAD, 

GRANTHAM + Full range of Acorn in stock. 
LINCS. NG31 ЗАО Prices on application 
Tel: (0476) 76994 *Please add £3 UK p&p 


+ VAT at 1596 
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reprints 


If you are interested in a particular article/specia 
feature or advertisement in this journal 


HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 


We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable апа  prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Martin Bloomfield on 01-661 3036 or 
complete and return the form below. 


— 4ӛ...“-- io —— -— — —— | | — — — 


To: Martin Bloomfield, Your Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5AS 


| am interested in |. 222... copies of article/advert. 


headed | , "MENTRE featured in this 


journal on pages ................ , issue dated ........ 


Please send me full details of your reprint service by 
return of post. 


Company sez eR LN ER A R RS 
Address слано ивици ЕТ AER EIE ONCE 


МИКИ КА КА Ж 
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Жжжж 0-6 


For Atom Users 
REAL TIME GAMES 


G0100 POLECAT: Avoid being eaten by the polecat searching the 
maze for you. 5K text6K graphics ....... £4.95 
G0101 EARLY WARNING: Destroy the attacking СВМ s using а 
realistic radar display and intercept missiles 48 levels, 
Sound. Score and screen counters 4K text 6K 
агарні олаи £4.95 
G0102 MINEFIELD: Watch out for chain-reactions s you clear 
the mines with your tank. Each mission becomes harder! 
Sound. Scoreand high score, 5K text ': К graphics £4.95 
G0103 TANGLED: Challenge your friend or the Atom to this game 


Four skill levels. Sound. individual 
displayed. 5K test УК graphics... 
E0200 TIME TUTOR: Teach your children 
way, the program randomly selects а ume = 
a standard clock face, responding to t 
telling the correct time if the student s у 
learning fun. Sound. Score. 5K text : K 2722" 
00100 POLECAT! EARLY WARNING 
00105 MINEFIELD! TANGLED .... 
00106 POLECATE! EARLY WARNING MINEFIELD 
00107 All four games programs only., 
T0101 Pack of 10 Personal Computing Cassettes £7.95 (C30) 
We pay 25% royalties on your programs — phone for details 


ORDER FORM: To A & F Software, 10 Wilpshire Avenue, 
Longsight, Manchester M12 5TL. 


Please send me lenclose cheque. postal order for£ 
Please debit my Access/ Barclaycard No 

Signature 

Nameand Address 


24 hour telephone ordering service (061 2487195 
All orders normally despatched within 72 hrs 


THE NEW & 
um EXCITING 


The Radio Shack ТЯ5-807М Model Ili is а ROM-based 
computer system consisting of 
Ф å 12 пећ screen to display results and other information 
€ д 65-key console keyboard for inputting programs and data 
о the Computer ФА 2-80 Microprocessor, the "brains" of 
the system ФА Real-Time Clock 6€ Read Only Memory 
ROMI containing the Model 111 BASIC Language (fully 
ompatible with most Model I BASIC programs) @ Random 
Access Memory (RAM! for storage of programs and data 
while the Computer is on (amount :s expandable from * 16K" 
to ^ 48K" , optional extra) @ A Cassette Interface for long term 
storage of programs and data (requires à separate cassette 
recorder, optional/extral € A Printer Interface tor hard-copy 
output of programs апа data (requires а separate line printer 
optional/extral @ Expansion area for upgrading to а disk 
based system joptional/extral € Expansion area for an RS 
232 С serial communications interface loptional extra) 
All these components are contained ina single moulded case, 
and al! are powered via one power Cord 
Disc Drives Kit vath 2x40 Track Drives 
Disc Ores Kit with 2x80 Track Drives 
Add £25 for Instatiation 


YOUR ZX80 IS NOW NO LONGER 
REDUNDANT 


Upgrade your 7X80 to the full animated graphics of 
the 2Х81. (No screen flicker! 
FOR ONLY £12.95 - var IN KIT FORM 
Works only in conjunction with NEW BK ROM from 
Sinclair (Not Included! 


E599 + VAT 
- 6729 - МАТ 


UP GRADE YOUR SINCLAIR TO 
A 16K RAM PLUS EXPANSION 
BOARD WITH 3 SLOTS 


This Expansion Board :s designed for more than 
just memory - that's why it costs more than others! 


16K £69 · улт 4K £49 . var 


_ € 
MICROLINE 80 £299 - vaT 


Ф 80 cps Uni-directional @ Small size: 342 |W) х 254 (DI x 
108 iH! mm. € 160 Characters, 96 ASCII and 64 graphics © З 
Character sizes: 40, 80 or 132 chars/line Ф Friction 
and Pin Feed € Low noise: 65 dB @Low weight: 6.5 kg 


MICROLINE 82 £449 + vaT 
€ 80 cps Bi-directional logic seeking € Small size: 360 (W) 
< 328 10) х 130 (MI mm. € 160 characters, 96 ASCII and 64 
graphics, with 10 National character-set Variants. 94 
Character sizes: 40, 66, 80 or 132 chars/line. € Built-in 
parallel and serial interfaces. € Friction and Pin Feed 
* Low noise: 6598 © Low weight: Bkg 

£779 · мат 


MICROLINE 83 


€ 120 cps bi-directional logic seeking 9 136 column printing 
^ up to 1&n forms € Small size: 512 (W) х 328 10) х 130 
HI mm. € 160 characters, 96 ASCII and 64 graphics with 10 
Матопа! character-set variants Ө 3 Character spacings: 5, 10 
acd 165 Chars/in. € Built-in parallel and serial Interfaces 
Ф *'"cuon and Pin Feed @Low noise 6508 @Low 
wegnt 13 kg 


Delivery is added at cost 


EUROPE'S FASTEST SELLING ONE BOARD COMPUTER 


* 5502 based system bes! value for 
money on the market ж Powerful BK 
Basic - Fastest around ж Full Qwerty 
Keyboard ж IK RAM Expandable to 8K 
on board ж Power supply and RF 
Modulator on board «No Extras 
needed Plugin and go ж Kansas City 
Tape Interface on board ж Free 
Sampler Tape including powerfu 
Dissassembler and Monitor with each 
Ки. wif you want to learn about 
Micros, but didn't know which machine 
to buy then this ss The тастеле for you 


| B \d Ur derstand and Program your 
х ү m | utla 
din Computer or only а 5 all out ү 


NEW MONITOR !N ROM 
Improved Basic function 


This chip can be sold separately to existing Compukit and Super board users 


FOR THE COMPUKIT 

GAME PACKS Four Games £5.00 21 

Super Space Invaders (8к) £6.50 

Case for Compukit £29.50 


ux EE ш o un" wu 
ИНЕШ BP 


It's a new kind of musical instrument. A computer controlled 
synthesiser that helps you create, play and arrange composi 


tions that normally take years of musical training 


WE ARE NOW STOCKING THE 
APPLE П AT REDUCED PRICES 


AUTOSTART 
EURO PLUS 


ex темор 


АЕ 61 
(es 


| * VAT 
Getting Started APPLE II 5 faster, smaller, and more 
powerful than its predecessors And it's more fun to use too 
because of built-in features like 
@BASIC Тһе Language that Makes Programming Fun 
Ф High-Resolution Graphics (т a 54,000-Point Array! for 
Finely-Detailed Displays € Sound Capability that. Brings 
Programs 10 Life. € Hand Controls for Games and Other 
Hurman:.Input Applications. € Internal Memory Capacity of 
48K Bytes of RAM. 12K Bytes of ROM, for Big System Рег 
formance in a Small Package. € £ight Accessory Expansion 
Slots to let the System Grow With Your Needs 

You don't need to be an expert to enjoy APPLE 11. Iris à 
complere, ready-to-run computer. Just connect it 1o а video 
display and start using programs (ог writing your own! the 
first day You'll find that its tutorial manuals help you make if 
your awn personal problem solver 


ACORN ATOM 


UNIQUE IN CONCEPT — 
THE HOME COMPUTER 
THAT GROWS AS YOU DO 


Fully Assembled £149 + VAT 


Special features include € Full Sized Keyboard € 
Assembler and Basic € Top Quality Moulded Case Ө High 
Resolution Colour Graphics @ 6502 Microprocessor 


COMPUKIT w 

ITH 
THE FEATURES THAT 
MADE IT THE MOST 


SIONAL 


ursor, Screen 
Save Data о 


KIT ONLY £99.95 . vat 


Fully Assembled — £149 + vaT 


available separately ат £7.90 + VAT 
revised GARBAGE routine Allows correct use of STRING ARRAYS £4.90 с15- 


* VAT 


Assembler Editor £14.90 

Four Games £5.00 3! Three Garmes BK onty £5.00 
Chequers £3.00 
40 pin Expansion Jumper Cable £8.50 


Realtime Clock £3.00 
All Prices exclusive VAT 


THE VIDEO GENIE SYSTEM 


Ideal for small businesses, schools, colleges, homes, etc 
Suitable for the experienced, inexperienced, hobbyist, 


nnm EG3000 
Series 


WITH 
NEW 
EXTRA 
KEYS! 


@ 16K user RAM 

plus extended 12K Microsoft 

>>: BASIC in ROM @ Fully TRS-80 Level | 
61 SS «VAT software compatible € Huge 

range of software already available @ Self contained, PSU, 
ОНЕ modulator, and cassette @ Simply plugs into video 
monitor ог ОНЕ TV @Full expansion to disks and printer 
€ Absolutely complete just fit into mains plug 
The Video Genie 5 а complere computer system, requiring 
only connection to a domestic 625 line TV set to be fully 
operational: or «f required o video monitor can be connected 
10 provide 1^e best quality display 51 key typewriter style 
keyboard, whech features a 10 key rollover. Supplied with 
the following accessones € BASIC demonstration tape; 
€ Video lead; € Second cassetee lead: € Users manual; 
$ BASIC manual; € Beginners programming manual. Write 
useful programs in the BASIC computer language yourself 


HITACHI 
PROFESSIONAL 
MONITORS 


* Reliability Solid state circuitry using an ІС and silicon 
transistors ensures high reliabdity. € 500 lines horizontal 
resolution Horizontal resolution м excess of 500 lines is 
achieved in picture center € Stable picture Even played 
back pictures of VTR can be displayed without jittering. 
9 Looping video input Video input can be looped through: 
with builtin termination switch. @ External sync opera- 
Поп available as option for U and C types) e 

construction Two monitors are mountable side by side in a 

standard 19-inch rack 


SHARP 
PC1211 


COMPUTER 
POWER THAT 
ONCE FILLED А ROOM 
CAN NOW ВЕ CARRIED IN YOUR POCKET! 


Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order 


quoting BARCLAYCARD, ACCESS, DINERS CLUB o: AMERICAN EXPRESS number 


MAIL ORDER AND SHOP: 


CREDIT FACILITIES ARRANGED 


send S.A.E. for application form 


14 Station Road, New Barnet, Hertfordshire, ENS ТОМУ (Close to New Barnet BR Station — Moorgate Line}. 


Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 


OPEN (BARNET) — 10am - 7pm — Monday to Saturday 


NEW WEST END SHOWROOM: 


311 Edgware Road, London W2. Telephone: 01-262 0387 
OPEN (LONDON) — 10am - врт — Monday to Saturday 


‘Europes Largest Discount 
Persona! Computer Stores" 


d IRELAND: 19 Herbert Street, Dublin 2. Telephone: Dublin 604155 
E COMPSHOP USA, 1348 East Edinger. Santa Ana, California, Zip Code 92705 


Telephone 0101 714 5472526 


TELEPHONE SALES 
OPEN 24 hrs. 7 days a week 


01-449 6596 
: 
pem 
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MV1 - а 280 computer £107.50 


Тһе MV4 computer kit uses the ubiquitous Nascom 1 Pcb and ће 
780 CPU. interfaces are included for television, printer and cassette 
2K memory, Gemini power supply (drives up to 3 extra boards). 
Cherry full ASCII keyboard and Quantum Graphics are also 
included. Available with either an ASCII version of the 
Nas-Sys 3 monitor, ora Tiny BASIC. 
ММ is expandable to Gemini 
80685 specification. 


MicroValue price 


e 
уђе Se £105 +VAT 
ao SAVE 
MicroValue's 
'Nascom Special' OVER £65 


We've put together a microcomputer kit containing ће Nascom 2, 
Nas-Sys 3, Graphics ROM, Bits & РС 'ѕ programmers aid, Gemini 3 
APSU, 16K RAM Board and mini motherboard. The result is a 
powerful micro using market proven boards and components. 


RRP OVER £405 VAT 


£340 


+ VAT 


SHARP MZ80K with SAVE 
Super Graphics £,200! 


The 48K RAM System is offered at a rock bottom price with the 
Quanturn Micros Hi Res Graphics which gives resolution down to a 
single dot and high res. plotting. Characters are user definable and 
the pixel characters actually join. Five free games packages are 
included too! 


RRP £645 -VAT 
MicroVaiue price 


£445... 


SHARP 


48K MZ 80K 
RRP £460 -VAT 
MicroValue price 
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worth of accessories 
FREE with every 
Epson Printer 


MicroVaiue price 
Epson МХ80Т.......................... £359 . var 
Epson МХВОРТА ............................. £399 . var 


Epson МХВОРТ2 ........................ £465 . МАТ 
Epson МХ100.............................::-:. £575 + МАТ 


Buy one ofthe above Epsons from Microvalue and we'll give 
you a Pack of Fanfoid paper, Interfacing Document and 
Connecting Cord for Multiboard or Nascoin. The 
accessories аге worth £20 
but you can have tnem 
absolulery reer 


Nascom IMP + Graphics SAVE 
Only£199.var СР £156 


MicroValue has slashed the price of the 80срѕ, 80 colurnn IMP dot 
matrix printer. And added Imprint's high res. graphics and double 
width character option. IMP has 

te аг КЕР £355 . VAT 
bi-directional printing and MicroValue price 


friction/tractorfeed. 
£1 99 + VAT 


Subject to only 6 months warranty 


NASBUS Compatible DOUBLE 
DENSITY Disk System - 
Available Ex Stock 


With hundreds in daily use the Gemini Disk system is now 
the standard for Nascom and Gemini Multiboard systerns 
Single or twin drive configurations are available, giving 
350K storage per drive. The CP/M 2.2 package supplied 
supports on-screen editing with eitherthe normal Nascom 
or Gemini IVC screens, parallel or serial printers, апа auto 
single-double density selection. An optional alternative to 
CP/M is available for Nascom owners wishing to support 
existing software. Called POLYDOS 2 it includes an editor 
and assembler and extends the Nascom BASIC to include 
disk commands. 


Single drive s 
(G809, G815/4) 


£450.v —— — 
Double drive system 
(G809, G815/2) 
£675.vat 

CP/M 2.2 package 
(G513) 
£100 . мат 


Polydos 2 


£90 . vat 


MicroValue 


System based 
on Gemini Multiboard 


Gemini Microcomputers is launching at Which Computer?Show a 
new system based around its successful MultiBoard range,and 
MicroValue dealers will have first deliveries in February. Лил have: 


HARDWARE # Prog. Character Generator 
3: Twin 280A CP/M System 3 160x 75 Pixel Graphics 

# 64K Dynamic RAM = Centronics Parallel I/O 

# 700K Disk Storage (Formatted) :+ RS2321/O 

# 80x 25 Screen Format # Light pen interface 

x Inverse Video e # 59-Key ASCII Keyboard 


SOFTWARE 

3& Full 64K CP/M 2.2 with 
screen edit facility 

= Comal-80 structured 
BASIC 

# GEM-ZAP Assembler/ 
Editor 

= GEM-PEN Text editor 

ж GEM-DE BUG 
debugging software 


NEW CP/M COMPUTER 
FOR ONLY £1450 


MicroValue price 


£1,450 


+VAT 


80 x 25 Video for Nascom 


Nascom owners can now have a professional 80 x 25 Video 
display by using the Gemini G812 Intelligent Video Card with 
onboard Z80A. This card does not occupy system memory 
space and provides over 50 user controllable functions 


NEW 


ГО Board for Nascom & 
Gemini Multiboard Systems 


Quantum I/O 


The new Quantum Micros |/O board takes the unique approach 
to the problems of interfacing your Nascom or Gemini Multi- 
board to external devices. This 80 Bus and Nasbus compatible 
card is supplied fully built, populated and tested and includes 
three 280 PIOs, a CTC and a Real Time Clock with battery back- 
up. In addition, a range of “daughter” boards that attach 
straight to tne I/O board are under development catering for a 
wide variety of interfacing requirements. 


Quantum I/O board MicroValue price – £140 + VAT 
Prototyping daughter board MicroValue price – £20 * VAT 


IEEE-488 


The EV Computers’ IEEE-488 card is an 80 Bus and Nasbus 
compatible card designed to fully implement all IEEE-488 
interface functions. This built and tested card gives the user a 
very cost effective and versatile method of controlling any 
equipment fitted with a standard IEEE-488 or GPIB interface. 


MicroValueintroductory price 


£140 + улт 


New Software for Nascom Systems 


POLYDOS 1А disk operating system for use with Nascom 4 or 2and Gemini 2805 Disk 
Systems. An incomparable and extremely well presented OOS that includes an editor and 


assembler and adds disk commands to the Nascom BASIC — MicrovValue prce £90 . VAT 
MATHSPAK Double precision maths package on tape Microvaluepnce £13. МАТ 
MATHSPAK Напсег Usedin conjunction wilh MATHSPAK — Microvolue price - £9.95 · VAT 
Command Extender For use with MATHSPAK it extends BASIC s reserve word list 

MicroValue once £9.95 . VAT 


Logic Soff Relocater An integrated assembler and disassembler package which allows 
disassembly and reassembly trom anywhere on the memory map 
Microvalue расе £43. МАТ 


SAVE MORE MONEY, 


Standard Firmware for Nascom at Reduced prices 


NASPEN RRP£30.VA! MicroValue price £20 . VAT 
Nas-Sys 3 RRP£25.VA! MicroValue price £20 . VAT 
NasDis D-Bug (EPROM) БРЕ SSO. УА! MicroValue price £30 . VAT 
Ма5Гя5 D-Bug (ТАРЕ) РРР ФАО - УАТ MicroValue price £20 . VAT 


ncluding prog character set, fully compatible Imprint RRP£3O.VA! MicroValue price £20 . VAT 
with Gemini G805 and G815/809 Disk Systems. £4 40 Bits & PCs Prog Ас $28 VAI MicroValue price £20 . VAT 
Built and tested. +VAT 
BITS & PC'S TARGET ELECTRONICS 
4 resto Wetherby,W.Yorks. 16CherryLane, Bristol BS1 3NG. 
x M : roVa | YOUR LOCAL Tel:(0937) 63774. Tel:(0272) 424196. 
IC ue MICROVALUE INTERFACE COMPONENTS LTD. 
DEALER ELECTROVALUE LTD. Oakfield Corner, Sycamore Road, 
Wa па nty Alhepoducsonesewopogs 700 Burnage Lane, Burnage, Amersham,Bucks. 
aš products.exceptkitsandNascom Imp, | особеност ^ Manchester M49 АМА. Tel:(02403) 22307.71х:837788. 
le ce " ' nnght . , 
soid оу MicroValue dealers are supplied pert perenne el Tel:(061) 431 4866. HENRY'S RADIO 
~ 12 months warranty and will be telephonefordeiwerydotesondpos 28 St Judes, Englefield Green, 404Е are Road, London W2. 


and packing costs. ) Access and 
Borclaycord welcome. 


го асед orrepaired by any dealer 
even if you didn't buyitfrom him) inthe 
group in the event offaulty manufacture. 


Egham, Surrey TW20 OHB. Tel:(01) 402 6822. 
Tel:(0784) 33603. Т1х:264475. Тіх:262284 (quote ref:1400). 
SKYTRONICS, LEEDS COMPUTER CENTRE, 
2 North Road, The Park, 62 The Balcony, 
Nottingham. Merrion Centre, Leeds. 

Tel: ) 45053/45215 Tel: (0532) 458877 
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7 Х81 16k соғту/лве 


РАСК 16/ 1 includes all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy 
airport shown, you must bring planes into land; 
INVADERS SELF PLAY; PHONEBOOK — keep friends’ 
and relatives’ numbers on cassette; DATE '81 — 
computer dating program. Who will it pick for you? 

ALL ONLY £4.95 


PACK 16/ 2 includes all of: 

ADVENTURE ATLANTIC: You may become very rich or 
you may be marooned forever; BREAKOUT: SQUASH 
PRACTICE; LANGUAGE TRANSLATOR translates any 
European language to any other; COMPUTAPRINT - 
use this program to predict results of horse races, 
football pools, etc. 

ALL ONLY £4.95 


PACK 16/3 includes all of: 

INDI 500; video roadracer; DRAUGHTS; Computer 
Chequers; BATTLESHIPS — nautical warfare on your 
own computer. 

MASTERMIND — Brain Teaser, see if you can beat a 
microelectronic mind. 

ALL ONLY £4.95 


The breakthrough you've waited for: 

PROGRAM THE 7Х81 IN ENGLISH!!! 

With GAMAL 81 you can now write adventure programs 
in hours not weeks and with GAMAL 81 you'll have 
every adventure you'll ever want for the price of one. 
Comes on cassette with instruction book, £7.95 


All our software comes with full instructions and is SAVEd and ready to RUN, no 


need to spend hours laboriously typing in from books. 


CONTROL TECHNOLOGY — 


PERSONAL 
COMPUTER SCIENCE 


Cassette 17; 


A super value cassette of 16K and 1K software written in 
Machine Code and Basic. 

Includes: 

React, Invaders, Phantom Aliens, Maze of Death, 
Planetlander, | Ching, Hangman, Invaders, Laser Base, 
rectangle plus more. 

ALL ONLY £4.95 


Tapebook 50, Version 3 


50 programs for the IKRAM 2Х81. 

Latest version includes: 

SQUASH, BREAKOUT, COLUMBIA, SPLAT, 
INTEGRATION, CREDIT CARD CALCULATOR, BANK 
A/C, VATCHECK, TANK BATTLE, TORPEDO, 


HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS 


MORE. 
Still amazing value at £6.95 the lot. 
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2Х-81 


ZX AUTOCODER 


This program takes your BASIC and 


converts it into Z80 assembly language. 
ZX AUTOCODER compiles a sub set of 
ZX81 BASIC for the following: 

PRINT, PRINT AT, PLOT, CLS, 
PAUSE, GOTO, GO SUB, IFTHEN 
GOTO, AND LET statements. 


£6.95 


Including cassette and instruction book. 


All prices include УАТ and postage and packing 


CONTROL TECHNOLOGY, 
39 Gloucester Road, Gee Cross, 


Hyde, Cheshire SK14 5JG 
061-368 7558 


АТОМ CASSETTES 
his review of 


f Deeson, in 
E en Atom Cassettes, 


Your 

-тәс” November 1981, states 
set Se ses unable to load all four of 
essettes Which we submitted. 

5 з wide disparity among таре 


rers and the success in loading 
5 own tape is always much 
ceser than with those recorded on 

"et people's equipment. Despite: 

the percentage of tapes 
returned to us is no higher than 
three percent — and we have never 
‘ated to provide an adequate 
placement, which incidentally we 
despatch, first-class post, by return. 

If this was meant to be а serious 
review of software, why did Deeson 
mot persist until he could make fair 
comparisons — albeit with some 
comments on his loading problems? 
One very odd suggestion was that 
the cassette loading system might be 
more troubled by machine code than 
Basic. To put the record straight, 
Astrobirds and Invader Force are in 
machine code but Music Box and 
Histats are predominantly written in 
Basic. 

Regarding documentation and 
instructions, these are provided 
where necessary. Instructions pro- 
grams are usually put after the main 
program since once these аге 
mastered, it saves one having to 
search the tape for the main program 
each time. 

Deeson mentioned that Acornsoit 
offered 17 program cassettes. He did 
not state that the Program Power 
catalogue sent to him contained 33. 
Also mentioned was the fact that 
another supplier offered chips and 
tapes, Our catalogue states that we 
also do this. 

Finally, I would like to point out 
that more than 90 percent of our 
programs are written by inde- 
pendent Atom owners and that, to 
provide a varied selection of high- 
jualty programs, we have reviewed 

nd turned down many more pro- 
crams than we have accepted. 

R G Simpson, 
Program Power, 


Leeds. 


LOADING TIP 


" ^c November issue, P Е 
лам ог wrote a leuer on how 
-ome loading problems on the 

Even using these techniques 
=2 па very limited success — 

1 accidentally hit on 

~ = which has meant I сап 
ai 1 programs first time, 


E sding programs, discon- 
-*ophone lead from the 
Then instead of 
there, hold the jack 
Piae tug ~etween forefinger and 
distortion should 
у screen and 
programs will load normally. 


„= £ ing 


zw An 


фезрген пот the 


It works for my system and I 
checked with a colleague who 
reported it a success. There is 
probably a technical explanation but 
even in the absence of one, it should 
help some of those who have loading 
problems. 

Steve Clarke, 
Ipswich, 
Suffolk. 


SINCLAIR MOANS... 


Н: right D B Orpin is regarding 

the apparent lack of back-up or 
even interest that Sinclair Research 
seems to show to one after buying a 
ZX-81 — Your Letters, December 
issue. 

Three months ago when | was 
having trouble loading a cassette; | 
telephoned and was told that there 
was a leaflet regarding this and I was 
assured that a copy would be sent to 
me. 

More than a month ago I sent à 
stamped, addressed envelope with a 
request for a circuit diagram. 1 have 
had no response on either count. 

B G Taylor, 
Lincoln. 


... AND PRAISE 


| feel I must counterbalance the по 
doubt justified criticism of 
Sinclair Research — ‘Sinclair 
Critic" November 1981 — with my 
own experience. I received my 
ZX-81 package on time, the query I 
had with loading from tape was 
answered very promptly and, as I 
һай suspected, proved to be due to 
"finger trouble" on my part. 

It seems that earlier criticism may 
have been justified, but that now 
Sinclair Research. appears 10 have 
got its act together. I can only wish 
this remarkable British company 
even more success. 

D 7 Adamson, 
Nortingham. 


EXCHANGE OFFER 


/ n my article in the December 
1981 issue on generating sound 
effects on the Sharp MZ-80K, 1 
mentioned that I would be pleased to 
send a copy of my effects demonstra- 
поп program to anyone who sent me 
a cassette and stamped, addressed 
envelope. The response to this has 
been very good — more than 150 
letters so far and more with every 
post. 

My offer is still open but I сап 
only reply to those letters containing 
а stamped, addressed envelope, a 


cassette and, ideally, a swap 
program, 

Bob Edwards, 

Huyton, 

Liverpool. 


YOUR LETTERS 


CHESS STRATEGY 


| read John White's interesting 

article in the December issue on 
chess end-games, and after some 
research, felt that I should update 
some of the information given on 
how chess programs work compared 
with the way in which people play 
chess, 

I have noticed that ever since 
computer chess programs have been 
written, they have all relied on a 
certain level of insight into the game 
— that is, looking ahead as many 
moves as possible. It is assumed 
then, the more more insight that the 
program has, the better the com- 
puter will play chess. The fact that a 
relatively good chess player сап 
easily beat the most complex chess 
programs shows this not to be the 
case at all. 

The reason is that the human 
player, whether it be novice or chess 
master, does not assess a chessboard 
by looking ahead by any more than 
three or four moves. А chess master 
rarely looks any more moves ahead 
than à novice chess player. 

The factor that makes the master 
far better than the novice is the level 
of thought about the game. The 
master does not consider the 
strategically bad moves. His thought 
level is way above that of a novice. 

Computer chess programs, all of 
which rely on looking ahead, have 
not been taught to think on the 
higher level; the strategy has been to 
use brute-force look-ahead, hoping 
to crush all types of opposition. This 
has not worked, so surely it would be 
better to evolve а program that 
works on this higher level, ignoring 
bad moves using data based on the 
strategic position at the time, 
Writing more and more complex 
programs to see further and further 
into the game overlooks the fact that 
there is little to be gained by 
increasing the computer's strategic 
insight. 

The prompter of these conclusions 
was a Dutch psychologist, Adriaan 
de Groot. In the 1940s he made 
studies on how chess novices and 
masters perceive the same type of 
chess situation. There is obviously a 
higher level of description of a 
chessboard than just K-K2 or R-Q7, 
and de Groot’s findings imply that 
masters perceive the distribution of 
pieces on а chessboard in strategic 
chunks. The master somehow builds 
up а complicated mental picture of 
the game. 

De Groot proved this by showing 
the speed with which a master could 
reproduce a situation on a chess- 
board, compared with the chess 
novice's slow reconstruction, after 
both had been shown a chess situa- 
tion for five seconds. The most 
important thing de Groot noted, 
however, was that where the novice 
chooses the positions of individual 
pieces badly, strategically altering 


the whole game, the master tends to 
choose the positions of whole groups 
of pieces badly. 

So taking this even further, de 
Groot presented novice and master 
with chessboards on which were a 
number of randomly-placed pieces. 
Not surprisingly the master did no 


better than the novice when 
attempting to reconstruct the 
positions. 


Т.М Horner, 
Portsmouth, 
Hampshire. 


ZX-81 QUIRK 


6 do not make 
mistakes? My ZX-81 does — I 
asked it to evaluate INT (10*X) in 
four ways: x 
EFOR X=0 TO 1 STEP 0.1 
MFOR Х =1 TOO STEP —0.1 
MFOR Х = 0 ТО 1 STEP 0.05 
MFOR Х =1 TOO STEP —0.05 
Of the four sets of results, no two 
agree throughout. Furthermore, the 
first and third sets do not even 
complete the For-Next loop: they do 
not evaluate the expression for X=1. 
Only the second set of results is 
completely correct. The program 
illustrates the INT (10* X) results. 
2 REM veIHTCIGs«» 
РЕМ BY IAN COPESTAKE 81 NO 05 
PRINT TAB 9: "STEP 0.1-0.] .95-.06" 
FOR x=0 TO 1.61 STEP ,05 
PRINT "уз" MTAB 10; "Ye" 
40 NENT 
50 LET 
50 FOR х= TO 1 STEP à.! 
76 00508 290 
28 (ЕТ 7-20 
$0 FOR х=] TO 9 STEP -0.1 
183 GOSUB 206 
110 LET T=25 
120 FOR хы8 ТО 1 STEP .05 
130 00508 200 
138 (ЕТ Те29 
150 FOR x=1 TO 0 STEP -.05 
158 GOSUB 200 
178 STOP 
208 LET чегнтетаи 
218 PRINT AT у»20%1,Т,У 
2009 NEXT X 
230 RETURN 
Another ZX-81 quirk, possibly 
related, concerns the Plot statement. 
Co-ordinates are rounded to the 
nearest integer, and 1.5 becomes 2, 
2.5 becomes 3, etc. Yet 0.5 becomes 
0. Does anyone have an explanation? 
lan Copestake, 
Woking, 


Surrey. 


whe 
Qo gels 


THAT UNJUST LEVY 


|] hy should [, or other innocent 
members of the general public, 
be penalised for offences committed 
by persons unknown and pay thc 
proposed levy on the sale of blank 
cassette tapes? If the British Phono- 
graphic Institute knows of copyright 
infringements why does it not take 
action agains! the person or persons 
concerned? 

Тће BPI should pursue a course of 
raising the standard of records 
produced by its members and press 
for a return to the days when a long- 
playing record was long plaving. 

S Halstead, 
Huddersfield, 
West Yorkshire 
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ZX packages 
now from ICL 


As SALES of the ZX-81 micro- 
computer broke the 250,000 mark, 
ICL announced a new range of 
ZX-81 software. Six cassettes are 
available, each consisting of à 
mixture of games, educational and 
business programs. Four of the 
cassettes are suitable for the 16K and 
two for che ІК machines. W H Smith 
has already ordered more than 
100,000 cassettes. 

ICL is also holding discussions 
with Sinclair Research on the devel- 
opment of a low-cost integrated 
terminal/digital telephone work- 
station, using Sinclair's flat-tube 
technology and Sinclair Basic. 
Designed as a future peripheral to 
ICL's DNX-2000 digital PABX, the 
workstation is provisionally 
scheduled for production in 1983. 

With production of the ZX-81 cur- 
rently running at 50,000 a month, 
more than 60 per cent for export, 
Sinclair has installed more micro- 
computers worldwide than any other 
personal computer manufacturer. 

Clive Sinclair, chairman of 
Sinclair Research, said: "Together 
these figures and new developments 
completed a very successful vear for 
us. With so many units in the field, 
supported by a large number of new 
projects using Sinclair Basic, we 
believe our language now merits 
serious consideration by the industry 
as the ‘standard’, if confusion, 
particularly in the educational field, 
is to be avoided in the future". 


Atom to gain 
new power 


A NEW PROGRAM for the Acorn 
Atom, which gives it some of the 
facilities of the BBC Microcomputer, 
such as the ability to mix high-resol- 
ution graphics and text anywhere on 
the screen, has been developed by 
Computer Concepts. 

One of the limitations of the 
normal Atom is that it only displays 
16 lines of text with 32 characters 
per line. Yet Computer Concepts’ 
Softscreen enables the Atom to 
display 24 lines of text with up to 42 
characters per line. 

The Softscreen program uses 
graphics mode 4 to display the text, 
though it can also use modes 1, 2 and 
3. The lower the resolution, the 
larger the text. The program is in 
machine code, occupies 2.75К 
and is located from 2900 to 3400. As 
it uses graphics mode 4, the program 
requires a 6K graphics RAM. 

Softscreen also gives the Atom the 
ability to define text windows. Once 
the window size has been defined, all 
text sent to the screen automatically 
appears in the text window. 

The Softscreen program is available 
on cassette for £11.40 from Computer 
Concepts, 16 Wayside, Chipperfield, 
Hertfordshire, WD4 9]J. 


'THE ENORMOUS response to the first 
computer program to go out over the 
air — transmitted by BBC Tele- 
vision — has encouraged Tomorrou's 
World to consider running a follow- 
up experiment using a longer 
routine. Тһе first trial was restricted 
to 20 seconds, as the bleeps were of 
interest only to those people with 
computers. Now Tomorrow’s World 
is looking at the possibility of trans- 
mitting another program at night, 
after the normal TV programmes 
have closed down. 

Despite a hiccup in the studio 
which prevented the Tomorrow's 
World team from running the first 
program on their own computer, the 
experiment was very successful. 
Trevor Taylor, who produced the 
program for Tomorrow's World, tells 
Your Computer that more than 2,000 
people from as far north as the Shet- 
lands, and as far south as France, had 
written to say they had succeeded in 
recording and running the program. 
Two six-year-olds were among those 
who responded 10 the program, 
while one man who replied claimed 
to have seen the first ever TV broad- 
cast half a century ago. 

The program, consisting of a 
20-second burst of bleeps, was 
designed to be picked up by cassette 
recorders, either direct from the TV 
ear socket or by placing the cassette 
microphone close to the speaker. 


The ZX-81 listing broadcast. 


PRINT "ENTER NAME" 
INPUT N$ 

CLS 

PRINT "HELL DONE", N$ 
PRIHT "IT MORKED" 
PRINT "MORE? Y/N" 

INPUT 0% 

IF 0%<2“Ү" THEN GOTO 38 


"TOMORROMS WORLD" 
"WITH" 

"MICHAEL: JUDITH" 
"KIERAN, SU" 

"AND" CIN GRAPHICS) 
NE 


NEWS 


More software broadcasts planned 


The Tomorrow's World team. 


Divided into two versions, one for 
the Apple and one for the ZX-81, the 
program was preceded by a low tone 
to enable the viewer to find the 
correct volume setting. 

When the Apple program was 
loaded into the computer it asked the 
viewer's name and then printed the 
following message on the TV screen: 
“Welcome ... to Tomorrows World 
test broadcast”. 

Next, the viewer was asked if he 
wanted to continue. If he answered 
"Yes", the program scrolled the 
Tomorrow's World credits, listing the 
names of the presenters, and 
finished by adding “With special 
thanks to . . .". 

Тһе ZX-81 program followed а 
similar format, but used fewer 
words. 

One of the unexpected results of 
the first program was the number of 
people who used video recorders to 
tape the show and then succeeded in 
dubbing off the audio to run the 
program. P O'Brien of Caernarfon, 
Wales, used this method to send a 
copy of the ZX-81 listing to Your 
Computer. 


Educational program 
service on Prestel 


PRESTEL'S FIRST educational telesoft- 
ware service enables subscribers to 
use the telephone to call down com- 
puter programs stored on Prestel and 
record them on a microcomputer. 
Тһе programs can then be used in 
the normal way. 

Geoffrey Hubbard, director of the 
Council for Educational Technology 
which launched the scheme, said: 
"CET is always on the lookout for 
educational applications of the new 
technologies. This is a beautiful 
example of such an application, but 
its success will depend on there 
being good materials available to 
serve useful educational purposes. 
"That's why this CET project is start- 
ing in the schools". 
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A group of five schools and instit- 
utions are taking part in a two-year 
trial to evaluate the telesoftware 
service, and CET is negotiating with 
another 15. As the software is only 
available for the Research Machines 
380-Z microcomputer, possession of 
this machine was one of the criteria 
used in selecting the first group. 
Other equipment, such as the soft- 
ware, Modem and barrier cable, was 
financed by CET. 

Details of the telesofiware service 
and the available programs are 
stored on Prestel page 2114, and can 
also be obtained from the Council for 
Educational Technology, 3 Devon- 
shire Street, London WIN 2ВА. 


Telephone: 01-580 7553. 


Local software 
for BBC Micro 


DaTRON MICRO Centre, Sheffield, is 
to support the BBC Microcomputer 
and computer-literacy programmes 
by acting as a referral centre, despite 
the BBC's refusal to allow а dealer 
discount structure. 

Ian Dunkley, Datron's managing 
director and chairman of the Com- 
puter Retailers’ Association, said: 
“While I still have misgivings over 
the methods of marketing, which I 
believe may reduce the amount of 
support available, I feel that we owe 
it to our wide base of educational 
users to provide local support". 


Sinclair users 
in Pet scheme 


IN А BID to boost sales of the Pet 
microcomputer, Commodore has 
started а trade-in scheme. Owners of 
the Sinclair ZX-80 and ZX-81 will 
be able to trade-in their machines for 
a £50 discount on a new Pet. The 
scheme, which is running until 
March 31, only applies to the Pet 
and is not available on Commodore's 
other computers. 

Commodore is still uncertain what 
to do with the collected ZX-80 and 
ZX-81s. Keith Hall said they would 
like to donate them to charity, “рго- 
viding we. obtain a reasonable 
number of machines in satisfactory 
condition". Hall also said it was too 
early to say how the scheme was 
doing. 

Clive Sinclair, head of Sinclair 
Research, said the scheme was 
"flattering, but I don't think it will 
do us any harm. We aren't in direct 
competition". 

Sinclair ZX-80 and ZX-81 owners 
who wish to take advantage of the 
Pet scheme should contact Com- 
modore Information Centre, Baker 
Street, High Wycombe, Bucking- 
hamshire, Telephone: Slough (75) 
79292. 


Schools target 
of 50 routines 


пукате house special- 

4 has released а 

"oes of 50 educational programs for 

ZX-5:. Designed for primary- 

education, the programs аге 

n Basic and will fit the 
sexpended ІК machine. 

Мату of the programs are in the 

cm of games, such as Mastermind 
and Simon-spell Other programs 
isclude Graph-plotter, Histogram, 
Times-tables, Conversation, Clock 
and Money. With an average length 
of 25 lines, the programs are easy to 
load and run. 

Educare's 50 ІК programs for 
primary education is available from 
Educare, 139a Sloane Street, 
London SW1 SAY, and costs £4.95. 


anon, 


NEWS 


Bio-computers: ‘by 1983’ 


A PROTOTYPE biological computer 
could be in operation by 1983. Dr 
James McAlear, president of the 
U.S. bio-technology company EMV 
Associates, forecast that his 
company would be making some 
pilot biological chips by the end of 
next year. 

The pilot bio-chips would be pro- 
duced by an electron beam that 
deposited microscopic circuit 
designs in gold, silver or lead on to 
protein, said Dr McAlear. The bio- 
chips would operate in three dimen- 
sions and have 10,000 times more 
capacity than the present silicon 
chip. Taking the process one stage 
further, the bio-chip could be used 
to make a self-repairing biological 
computer, he claimed. 


British scientists are sceptical, 
however, that a biological computer 
could become reality so quickly. 
Research director of GEC Derek 
Roberts, said it was ''absolute 
nonsense" to talk of such a computer 
being built and tested by 1983, while 
Professor John Barker of Warwick 
University said there were still a 
number of problems which had yet 
to be solved. 

The U.S. however, is already 
looking beyond the bio-computer. 
EMV Associates has been awarded a 
$30,000 grant from the U.S. 
National Science Foundation to 
make a bio-chip that could be linked 
to the human nervous system. The 
living computer could be here 
sooner than we think. 


No-solder Protos has fitting role as 
hard-wearing ZX-81 keyboard 


А HEAVY-DUTY keyboard and encl- 
osure has been developed for the 
ZX-81 by Protos Computer Systems. 
The 40-key Sinclair-coded board 
uses mechanical contact key 
switches and a printed-circuit board. 
А ПехіМе connector joins the Protos 
board to the ZX-81 via push-fit 
sockets. 

To fit the Protos keyboard, the 
ZX-81 is first removed from its ABS 
case, It 15 then mounted inside the 
Protos enclosure using four Philips- 
type screws. Nosoldering is required 
and all electrical connections are 
provided by either plugs or sockets. 

A side port on the Protos enclosure 
allows access to the edge board con- 

tor while tape in/out, power and 
UHF connections are made through 


The champions 
of micro chess 


SANDMASTERS chess tourna- 

sld at the Brighton Confer- 

atre featured SciSys world 

а hess computer the Chess 
4 Mark V. Winner of the 
i microcomputer chess 

сір, the Mark V is cap- 
па 12 games of chess 


"dury competition, 20 

dren took on the 

"T top six children won 
their own. 

SciSvs chess com- 

Chess, was used 

ens of the progress 

"tors. The main 

. “hah was won by 

r, included two of 

"ung players, 

-— зе world's youngest 

and Stuart 


ететі Under-16 


to 


LE 


Other ZX-81 peripherals planned 
for introduction during 1982 include 
buffered input/outputs, power 
supply, RAM expansion and key- 
board sound generator. 

Тће ZX-81 keyboard and enclosure 


Caernarfon-based Arfon 
Microelectronics Ltd has 
developed a seven-cartridge, 
fully-integrated expansion system 
for the Vic-20. All parts are 
housed in an aluminium shell 
while an optional lid provides a 
base for the ТУ. The original 
power supply is replaced with а 
more powerful unit built around à 
toroidal transformer which 
reduces any power surge 
problems. А 24V rail and socket 
will power the Vic-20 printer 
being developed by Arfon. All the 
ports are accessible and the 
modulator is housed at the back 
of the expansion board. 
Approved by Commodore, the 
expansion system is expected to 
retail for about £85 plus VAT. 
Метогу cartridges are now 
available in 3K with two EPROM 
sockets, 8K or 16K packs which 
will fit both the Vie-20 and the 
expansion board. Arfon 
Microelectronics Ltd can be 
contacted on 0286-5005. 


costs £64,95 including VAT — post 
and packaging is £2.50 extra — and is 
available from Protos Computer 
Systems, Frome Computing, 20 
Ashtree Road, Frome, Somerset, 
BAL} 2AS. 


Flawed chips 
create delays 


FAULTY microchips have seriously 
delayed production of the BBC 
Microcomputer. Acorn, the com- 
pany which designed the computer 
for the BBC, originally expected to 
have 12,000 micros on the market by 
the beginning of 1982. Instead, 
Acorn had only produced 300 micros 
in full working order, 

The root of Acorn’s troubles lies 
in the uncommitted-logic array 
(ULA) chip designed to control the 
computer's display screen. The 
Ferranti-manufactured ULA chip 
has not been running as fast as it 
should, due to problems in the 
doping process which creates 
conductive paths in the silicon. 

The BBC TV programme on com- 
puting has been put back to 
February 14, in the hope that more 
micros will be available. However, 
transmissions to schools went ahead 
as planned — the first programme 
was shown on January 11, 


Interface that 
offers control 


RAMPORT, A 16K memory expansion 
card, enables Sinclair ZX-81 users to 
interface their microcomputers to 
any electrical equipment. Manufact- 
ured by Componedex Ltd, RAM- 
port's analogue and digital 
input/output ports aliows the ZX-81 
to control anything from the central 
heating to the points on а model train 
set. 

А spokesman for Componedex 
said: "The possibilities of RAMport 
аге enormous". 

RAMport is available through mail 
order for £49.95 from Componedex 
Ltd, PO Box 33, Leighton Buzzard, 
Bedfordshire, LU7 7UK. 
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MEMOrech 


48h memory 
extension for 
the 2881 _ 


The MEMOTECH memory extension board will allow 
the ZX81 to run 48K BASIC programs which may 
include up to 16K of assembly code. 

The unit contains a genuine 48K of user transparent 
RAM, and accepts such BASIC commands as: 

10 DIM A(9000). 

A range of I/O Port boards and A/D, D/A convertors is 
available. The unit is compatible with the ZX Printer, 
and RS232 interface will be available soon. 

The MEMOTECH memory has a fully buffered control- 
data-address bus with PCB 40 way header plug. 

The ZX81 sits оп a custom built case which contains 
the MEMOTECH memory and a power supply which 
not only powers the MEMOTECH memory, but also the 
2Х81. 

All Leads аге provided. The MEMOTECH memory 
extension board costs: £109.00 + VAT in kit form, 
£129.00 + VAT assembled. 15% Educational user dis- 
counts are available. 


Please make cheques payable to: 


MEMOTECH 


(Sales Dept.) 103, Walton Street, Oxford. OX2 бЕВ. 


COMPUTER CLUB 


Computer Club is here to encourage you to start your owi local 
computer club or, if one already exists, to join it and ресс me 
involved. Each month we will devote the page to new ideias from 
local clubs. We would like to hear of anything which has made а 


club а success, or of any projects or programs you are de:veloping. 


TUG of loyalties 
for Tangerine users; 


Tangerine Users’ Group has 
over 1,000 members and 
manufactures its own software. 
Brendon Gore reports from its 
Bournemouth headquarters. 


Eric, THE Tangerine Users’ Group (TUG) 
mascot, has a considerable following and even 
stars in his own cartoon strip. Eric, and his 
girlfriend Silicon Val, are an important part of 
the Group. Eric shows that computing can be 
fun, says TUG managing director Bob Green, 
and reflects the relaxed attitude that TUG 
members have towards their hobby. Eric may 
look like a 20-year-old integrated circuit, but 
he has a personality all of his own. 

Based in Bournemouth, TUG has been in 
existence for 18 months. Bob Green, who 
helped found the group, formed it into a 
limited company in October 1980. It now has 
more than 1,000 members, 85 percent in the 
U.K. A year's subscription costs £12.50. 

“TUG was generated by the members’ need 
to know", says Bob Green. “They needed to 
share other people's experiences and ideas". 

With a membership which has more than 
doubled in the past year, TUG appears to be 
satisfying that need. A newsletter is 
distributed once a month to each member. It 
contains programs, letters, news, Eric's 
cartoon and advertisements for TUG's own 
hardware and software. Approximately half 
the newsletter is compiled by Bob Green while 
the other half is contributed by members. 

TUG is one of the few, if not the only, user 
group to manufacture and market its own 
hardware. Products range from the EPROM 
programmer to a high-definition pro- 
zrammable graphic module designed to run on 
»oth Microtan 1 and 2 systems. TUG also 
makes a mass EPROM storage board, which 
went on show at Breadboard '81. The board 
caters for 24/48K of EPROM, 24K in 2K 
“se features regularly in the cartoon strip of the 

225 monthly newsletter. 


| wonder why some of 
us were born Erics 


—while some of us 
were born people?” 


Of relations with Tangerine, Users; ' Group 
managing director Bob Green says, 

"TUG supports the system, not 
the manufacturers”. 


EPROMs and 48K in 4K EP. E£&OMs. А 32/64K 
board is under consideratio n. The 24/48K 
board costs £53.67 fully asser nbled, but TUG 
members qualify for a 25 per'zent discount. 
The three most popular games programs 
marketed by TUG are  Asteroids, Dive 
Bomber and Shuttle Lander. Dive Bomber 
consists of three адуапсе:! jump-jets with 
computer-controlled anti-lasier missiles. The 


aim of the game is to bomb: the enemy's laser 


defences, manoeuvring tlie jets to avoid 
incoming fire. To make the game more 
interesting, the jets are alli»wed only limited 
supplies of fuel and missile: s. 

However, not everyone has been pleased 
with TUG’s venture into Ез usiness. Tangerine 
has set up a rival organisation around a bi- 
monthly magazine, Tansoft Сагепе, edited by 
Paul Kausman. The first edition was distri- 
buted free to more thar) 3,000 Tangerine 
computer owners in Novei‘nber. Future copies 
can be obtained by payirig £15 for a year's 
subscription, 

Relations between ТОС} and Tangerine are 
somewhat strained at tlhe moment. “We 
support the system, not 1:һе manufacturers", 
says Bob Green. He accuses Tangerine of 
failing to supply users’ n::eds and says TUG 
has just tried to fill the ga. p. After two years, 
the Microtan still has no floppy discs”. 


ic 4 


Paul Kausman admits that Tangerine has 
neglected the Microtan in favour of the Tantel 
Adaptor, but says this is now being rectified. 
“Тһе next product we are releasing is а 
floppy-disc package", he says. “It will include 
a Forth language specially adapted and 
extended for the Microtan". The package 
should soon be available. 

Bob Green believes user groups must 
become more professional if they are to remain 
independent. “User groups must generate a 
more progressive attitude towards the systems 
they support, otherwise the future will be in 
the hands of the commercial industry", he 
says. “They will have to design and manufac- 
ture their own add-ons to the system". 

As a step in this direction, TUG is looking 
for new premises as well as manufacturing à 
line in sweat shirts. New hardware and 
software products are ready for production. 
"We have 21 products waiting to hit the 
streets", says Green. Yet, wary of saturating 
the market, TUG is releasing its products at a 
controlled rate. 

ТОС” future plans include utilising Prestel 
to the maximum, but only when it has 
developed to the point where it can cope with 
their demands. “‘Prestel has a few years to go 
before it becomes a viable proposition", says 
Bob Green. 
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SOFTWARE 
ZX-8] CUBEMASTER 


THE FORMULA for solving the cube which I 
have used in this program is relatively simple 
compared with certain techniques, and solves 
the Rubik’s problem in three steps. First, it 
completes the top side, then the next layer 
down, and finally the bottom side. 

For convenience, the computer always 
chooses the red side as the top side, which 
means the orange side is on the bottom. It 
would be possible to complete any side first. 
The first task is to put the top-side edges in 
their correct positions and when the top-side 
corners are also correct, the side is complete. 
For the middle layer all that needs to be done 
is to put the middle edges in their correct 
positions. Although this seems simple, it can 
be very time-consuming as the position on the 
top side must not be destroyed. 

The bottom side is the most difficult to 
complete, since now the positions on the top 
side and the middle layer must be preserved. 
For that reason, this part of the formula takes 
the most time to execute, and has to be 
reduced to a number of simpler steps: 
WiPlacing the bottom-side corners in their 

correct positions. 

MTurning them so that they are facing the 
correct way. 

E Adjusting the bottom-side edges so that they 
are all orange side down. 

E Placing them in their correct positions. 

In the program itself, the formula appears as 
a large number of conditional statements in 
the form: “ІҒ a certain position Then make 


Yellow 
side 


Figure 1. £(1,2) = 6. 


this move". For this reason the program 
requires very simple methods both for storing 
the position and making the moves. The 
position is stored in two six-by-six numerical 
arrays — E for the edge squares and C for the 
corner squares. 

Because they are numerical arrays, each of 
the colours has to be represented by a number, 
so 1 stands for red, 2 for blue, 3 for white, 4 
for green, 5 for yellow and 6 for orange. Each 
face is identified by the colour of the square in 
its centre. So, for example, the side with a red 
square in its centre is side number 1. 

Each edge square is identified by two co- 
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The hours of tortuous twiddling 
are now behind you — 
Cubemaste:r goes to the heart 
of Rubik's riddle to 
produce ar! answer every 
time. Simo n Lane's 
program di:splays on 
screen the current 
state of pla y and 
instructs уои how 
to solve the cubic 


conundrum. . 28 
Peep 


ordinates. The first с »-ordinate represents the 
face it is on, and the : second the face it is next 
to. For example, if E ( 1,2)=6, then that would 
mean that the edge sq uare on the red — which 
was next to the blue face — was coloured 
orange — see figure 1. 

The corner squares are identified using the 
same system, except that the co-ordinates 
represent the position ofthe edge square to the 
left of — one position anticlockwise — the 


corner square. For example, if C (2,6)=6, then 
that would mean that the corner square on the 


| blue face — which was to the right of the edge 


square next to the orange face — was coloured 
orange — see figure 2. 

Since moves must be made in many different 
parts of the program, it is obvious that you 
need a subroutine to tell the human what 
move to make, and to change the internal 
representation of the cube every times a move 


has been made. I have incorporated this in the 
program 3s subroutine 2000, and the move is 
transferred to it in the string variable X$. 

| have used а string variable to save space, 
since it allows the whole move to be defined in 
sce Lome; of two numerical variables had been 
zwei. ome for the side and one to indicate 

csse or anticlockwise, two lines would be 
seaded. Another subroutine is also required to 
execute a series of moves at the same time. 
D appears in the program as subroutine 

20, and the moves are also transferred to it 
па string variable, Z$, for the same reasons as 
before. The subroutine divides this string into 
the individual moves, and executes them by 
placing them one by one into X$ and calling 
subroutine 2000. 

To ensure that each move is as simple as 
possible for the person trying to solve the 
cube, only 12 different moves are used. They 
turn each of the sides either clockwise or 
anticlockwise through 90°. 

Lines 10 to 410 are instructions, and lines 


520 to 950 cover the initialisation of variables, 
and entry of the position. This is where the E 
and C arrays are set up. Also the variables 
R,B,W,G,Y and О are given the values 1 to 6 
respectively. This was designed to make the 
program clearer and to save the user 
remembering which colour was represented 
by which number — whenever the number of 
a colour occurred, it could be replaced by one 
of these variables. | 

In the position-entering part of the program, 
line 620 onwards, subroutine 1000 is called to 
display a picture of four sides of the cube and 
then the colours of the eight squares around 
the centre square are entered. Lines 1000 to 
1140 contain the subroutine to draw the cube. 
Lines 1005 and 1045 are contained as a 


Figure 2. C(2,6)— 8. 


subroutine because they are used later by 
subroutine 2000. 

Here, the variables Top, Lef, Bot and Bac 
are set up for each side. I could have used 
nested loops to replace lines 1050 onwards, 
which would have saved a considerable 
amount of space, but I avoided them as they 
would have slowed down the subroutine 
considerably. Lines 1150 to 1160 hold the 
subroutine to print a colour. 

Тһе colour stored in the variable Colour is 
printed. Note the peculiar use of And in the 
Print statements. This is one of the useful 
idiosyncrasies of the ZX-81. Another example 
is the use of Val in the previous subroutine. 
These features increase the speed of the 
program and save space, but they make con- 
version for any other dialects of Basic very 
difficult. Lines 1300 to 1600 contain the 
subroutine to check the position. Lines 1310 
to 1440 are the instructions for using this part 
of the program. 

Inkey$ and Val are used in conjunction with 
subroutine 1000 to display diagrams of the 
sides chosen by the user. Lines 2000 to 2290 
contain the subroutine at the heart of the 
program — it is called for the execution of 
every move made. Lines 2002 to 2006 are 
necessary because of the fact that calls are 
frequently made to the subroutine when it is 
not necessary for a move to be made. The 
variable X$ is set to the null string in the line 
2004 to avoid a move being executed twice by 
mistake. 

Lines 2020 and 2075 transfer the informa- 
поп stored in X$ into two variables, Sid, 
which has a value of 1 to 6 and represents the 
side to be turned, and X$ is changed to A or C 
to represent whether the move should be anti- 
clockwise or clockwise. 

Lines 2090 to 2114 are required while the 
program is trying to complete the top side. If a 
move to the top side is made, the values of the 


$$ 


front, right, back and left sides will change. 
This is best understood if you consider 
turning the top side as turning the rest of the 
cube in the opposite direction. The colours of 
the front, right, back and left sides will then 
change accordingly. 

Lines 2120 to 2215 control the printing of 
the move. Print Tab 31; statements are used 
after Scroll statements to fill the display with 
spaces. If they were omitted, CLS would be 
slowed down considerably, since it would have 
to lengthen the display file again, moving up 
the part of the memory where the variables are 
stored, 

Lines 2218 to 2290 execute the move in 
memory — that is, they change the internal 
representation of the cube. Subroutine 1005 is 
used to set the variables Top, Bot, Lef, Bac 
and Rig. Then the painstaking process of 
moving each square begins. 

Initialisation of variables is catered for in 
lines 2400 to 2500. This is the start of the 
formula. The variable Move, which counts the 
number of moves made, is set to Zero. X$ is 
set to the null string in case it is not set to 
anything else before subroutine 2000 is called 
for the first time. TS and TC, the top side and 
the top colour, are set to 1 since they remain 
red throughout the program, and US and UC 
are set to 6, orange, in the same way. Finally 
the front side and the front colour — FS and 
FC — are set to 2, blue, as the computer will 
start on the top edge next to the blue edge. 

Lines 2505 to 2900 deal with the top-side 
edges. Lines 2510 to 2570 test to see if any of 
the top-side edges are already in their correct 
positions, and ED, which counts the number 
of edge squares done, is set up. Subroutine 


лы. ~ ~ 
~ ~ 


Figure 3. 


2589 is used several times during the program, 
as it works out the left, back and right sides 
and colours from the front side and the front 
colour. Lines 2640 to 2850 deal with the 
actual moves involved, and the rest of this 
section controls looping back to the beginning 
of the section until all the top-side edges have 
been done. 

Middle-layer edges are calculated in lines 
3370 to 3680. At the beginning of this section 
two variables are set up, R$ апа 1.5. They аге 
strings of moves which are used extensively in 
this section in conjunction with subroutines 
3120. M1, the number of middle-layer edges 
in the correct position, is set up, and if all the 
edges are correctly placed, a jump is made to 
line 3690. Otherwise, the edges are put in 

(continued on next pagel 
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{continued from previous раде) 
their correct places by lines 3140 to 3680. 
Lines 3690 to 4260 deal with bottom-side 


805 IF X$ = "" THEN GOTO 795 
1450 PAUSE 4E4 
1451 POKE 16437, 255 


Variables used in the first half of the 
program — up to line 1600. 


Val throughout the program since on the ZX- 
81, Val may be used to evaluate variables as 
well as numbers. | 


Variables — used іп the second half of 
the program — line 2000 onwards 


corners, This section both puts the corners in ысы. е нан ыы н Ме на 2000. оа m 

uis | pes ect ue ea aoe sus Зара С (6,6)  Anarray holding the corner subroutine 2000 to show whether 
the right way. п does this mainly by using the squares. the move is clockwise or anti- 
strings of moves A$ and B$. J Loop control variables. clockwise. 

Bottom-side edges are covered in lines 4270 C$ String containing the initials of SID The side to be turned in 
to 5150. Four strings of moves are used here, the colours used in cube-drawing subroutine 2000. 

А8, B$, R$ and L$, which are, as before, set subroutine 1000. XX Dummy variable used to hold the 
"up at the beginning of the section. It R Red, set to 1. temporary value of colours during 
completes the cube in two stages. First, it puts a агави — ни 

all the bottom-side edges so that they аге ~ са a is < P Lon i. 

orange down, and then it puts them in their Y Yellow; set to. 5; BS Back side. 

correct positions. This second stage is [e] Orange, set to 6. RS Right side. 

relatively short — it only goes from line 5000 S The side being entered. TS Top side. 

to 5150, bur it takes the majority of the moves COLOUR The colour to be printed by US Under side. 

in this section. subroutine 1150. FC Front colour. 

By lines 8000 to 8090, the cube should be D Line number for Print At LC Left colour. 
finished. If it is not, it is not because of Expression. BC Back colour. 
computer error, but human error. This * een Ter PORE ве deoa 
P rogram can solve the cube from any: E аи 510 Тһе side next to the square being UC Under colour. 
which cen be reached without dismantling the entered. MOVE Тһе number of moves executed 
cube. First you are asked to type Newline X$ The key being typed, used during so far. 
so that the screen will not be cleared before the position entering section K$ The key being typed in 
you have done the last move. It then gives you C The number of the square being subroutine 2000. 
the chance of trying the program again by entered. .J,&»L Loop control variables. 
typing Newline. Otherwise the program has TOP Top side ED The number of top-side edges 
finished. LEF Left side done so far. 

The shortage of memory on ће 25-81 has | DG Rah si ия талап ee ы 
forced me to omit the full range of error- BAC Back side CO The number of top-side corners 
checking routines which could be provided. If K$ The key being typed in done so far. 
you accidentally enter the wrong colours when subroutine 1300, the position RS, L$ Strings of moves used to position 
setting up the cube, the program will crash checking subroutine. the middle edges. 
and you will have to start again. The only : M1 Number of middle edges done so 
other problem you might face is that a number TAA T, лкен қалын, far 
of the pirate cubes on the market have their 1452 LET K$ = |МКЕУ 5 А5, В5 Strinas of moves used to position 
colours on different sides. 2125 PAUSE 4E4 the bottom-side corners. 

To use this program on the SK RAM ZX-80 2126 POKE 16437, 255 55 Representation of two sides in 
requires a few minor alterations: 2140 IF К5<>“Н” AND K$<>CHR$ 118 the form of a string 

240 PAUSE 4Е4 THEN GOTO 2125 S1, S2 The numerical equivalents of the 

241 POKE 16437. 255 8010 PAUSE 4E4 sides stored in 59, 

242 IF INKEYSc»"C" THEN GOTO 240 8011 POKE 16437, 255 X Flag to indicate whether or not to 

410 PAUSE 4E4 8012 IF INKEY$<>CHR$ 118 THEN GOTO 8010 loop back to line 3982 at line 

411 POKE 16437, 255 БИЗ PAUSE SE 3963, " 

412 IF INKEY$c »"S" THEN GOTO 410 8076 POKE 16437, 255 R$, L$ Strings of moves used to position 

795 PAUSE 4E4 8090 GOTO 8075 i the bottom-side corners. 

797 POKE 16437. 255 Conversion for any other machine would be | | FL The number of corner squares or 

DELETE 800 very difficult, because of the extensive use of edge squares on the bottom-side 


which are orange. 


Аз, BS, R$, L$. Strings of moves used to 


position the bottom-side edges. 
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PRINT " MESSAGE APPEARS. YOU MAY THEN" 
PRINT “TYPE "“NEW LIHE"" TO GET THE NEXT" 
PRINT "МОЧЕ, OR ТҮРЕ ""Н"* TO SEE THE* 
PRINT “CURRENT POSITION" 

PAND PRINT " NB:- ALL REFERENCES TO SIDES” 

КЕН INSTRUCTIONS PRINT "MHEAN THE SIDE HITH THE STATED" 
CLs 260 PRINT "COLOUR ІН THE CENTRE E.G. THE" 
PRINT TAB 10: "CUREMRSTEF" 
PRINT TRE ia: " " 
PRINT 
PRINT " THIS PROGRAM CONSISTS OF TWO " 
PRINT “PARTS. ONE ТО ENTER THE POSITION" 
PRINT “AND ONE TG ACTUALLY "" DD THE“ 
PRINT "CUBE""." 

PRINT “WHILE YOu АРЕ ENTERING THE" 

PRINT “POSITION YOU WILL HAVE ^ DIAGRAM" 
PRINT "TO SHOW YOU WHICH COLOUR то" 
PRINT “ENTER. TYPE Ін THE FIRST LETTER" 
PRINT "CR, BiG- OR 0» OF THE COLOUR" 
PRINT “IN THE POSITION OF THE "*7"*, AND" 
PRINT “TYPE *"à"* TO BRCKESPRCE." 

PRINT "IN THE SECOND PART OF THE" 

PRINT “PROGRAM YOU WILL BE TOLD TO MOVE" 
PRINT "ОНЕ OF THE SIX SIDES EITHER” 
PRINT “CLOCKWISE OR ANTICLOCKNISE. ALL" 
PRINT "TURNS ARE THROUGH NINETY" 

PRINT "DEGREES." 

PRINT 

PRINT " TYPE ""C*" TO CONTINUE.” FOR Sei TO 6 
IF INKESS <> "C" THEN GOTO 248 25 CLS 

CL$ 5- GOSUB 1696 
PRINT TAB 18; “CUBE MASTER” 5 PRINT 
FRINT TAB 10; * “ PRINT 
PRINT LET COLOURsS 
PRINT " ВЕТЕР YOU HAVE MADE THE MOVE" GOSUB 1158 
PRINT " HAIT UNTIL THE TYPE “NEW LIHE"* PRINT 


REM CUBE MASTER 

РЕМ C SIMON LANE OCT 139: 
REM KEOUIRES 15К RAM 2X81 
SL OM 


PRINT "RED SIDE IS THE SIDE WITH THE” 
FEINT “RED SQUARE IN [TS CENTRE. * 
PRINT 

PRINT “ТҮРЕ “*S"" ТО START. = 

IF IMKEWs<>"S" THEN GOTO 418 

ВЕМ ENTERING POSITION 

DIM €:6,6) 


" HOLD THE CUBE WITH THE ' 
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PRINT "SIDE TOWARDS YOU, AND THE "; 
LET COLOUKZTOF 
PA GoOSuP 1156 

ЕРІМТ 
716 PRINT "SIDE FACING UPWARDS” 
77 FOF Cei TO 8 
LET D=VAL "33455543" (C) 
774 T3 т ар: > 
u "уға "ТОР TOP RIG RIG BOT BOT >. 
<C#4-3 TO Сж4-1› 2 m 
Ee PRINT AT р.а; ">" 
LET M#eINKEYS 
IF Х46>" ТНЕН 9070 815 
PRINT RT Ри" 
LET XS=JHKEYS 
IF M@e"" THEN GOTO 738 
IF X$="R" OR X£e"B" OF 
OR ##="0" THEN GOTO 268 


X£z"M" OR NS="G" GR уз="у" 


S30 IF $<) "8" OR C=1 THEN GOTO заб 
835 PRINT AT DAL" " 

вай LET С-С-1 

845 GOTO 772 

960 PRINT AT ПАСА XE) 


S70 ТЕ 07262 INT «С/2> THEN GOTO Эба 
LET C«$.SIDOos»VRL X$ 


GOTO 216 
LET RCS) SIozve Me 


346 PRINT "PLEASE WAIT.” 
GOTO 2400 

РЕМ SUB ТО DRAW CUBE 
о050Р 1005 

coro 1058 

LET TOP=VAL "GPRRRB" (S) 
LET RIG=YAL "HWOYBH" (55 
LET LEFeVAL “WYBUGY" <5> 
LET BOT=VAL "#00000" <S) 
LET BACSYAL "OcTPHE" (5) 
FETURH 
PRINT " "SCECCCTOF ЕР) CEXECTOP | ВАС)» CSCC« TOP. BRO) 

PRINT " — УАСФУЕСТОР, ЦЕР)», СЕ. ТОР», CECE CTOP,. RIG)» 

PRINT " "SCEOCCTOP S) oL CEXECTOF $55, C£CCCTOP RIO?» 

FEINT Cf:CHLEF BAC)); CEXECLEF | TOP» o; C#(CCLEF, TOP) >. CECC« S. LEF УУ, 
CECECS, TOF +) CF CCS TOP> У CECCCE IG S)0 -CSCECRIG, ТОРУ ^; CECCCR IG, ТОР)» 
1090 PRINT CECECLEF БАС)» СЕР» CECECLEF , S2 CS(ECS, LEF 2 CSCS); 
CHCECS, RIG) OSCE RIG So >. CECRIG) СЕСЕ IG. ВАС)» 

1100 PRINT CHC EF, BOT); СТЕ ЕЕ, BOT) >. CSCCXLEF 5»; CECCCS, BOT? >; 
CEES. BOT o CCCCS, RIGID Сз СЕГО, BOT) CSCE REG, BOT) 0; C4 CX RIO. BAC)? 


1110 PRINT" "S CECCCBOT. LEF») CECECBOT SI); CECCCBOT S» 
1120 РЕШТУ — ".CE'ECEOT,LEF >; СЕСЕОТ), CHcECBOT. RIG) 

1130 PRINT" "SCSCCCBOT, BAC) >. C£XECPOT BACO P; CECCCROT R16) > 
1140 RETURN 

1150 FEM SUE TO PRINT COLOL® 


118% FRINT "RED" AND COLOLE-1,"BLUE* AND COLOURS2:"NHITE* AND 
COLOUR = 2, “GREEN” AND COLOUR=4; “WELLOW" AND COLOUR=5; “ORANGE” 
AND COLOUR = 6, 

1168 RETURN 

1300 REM SUB TO CHECK POSITION 

1305 CL5 

1318 PRINT “ CUBE-CHECK =" 

1326 PRINT 

1530 PRINT "TO SEE A SIDE. ТҮРЕ THE ]NITIRL" 


PRINT 
PRINT 


"LETTER OF THE COLOUR OF THE SIDE" 
“YOU WISH TO SEE. FOR EXAMPLE. TO" 
1360 PRINT “SEE THE RED SIDE, ТУРЕ Р, THEN" 
PRINT "TO SEE ANOTHER SIDE, JUST ТҮРЕ" 
PRINT " ANOTHER LETTER" 

PRINT " IF YOU АРЕ SATISFIED THAT THE" 
PRINT " POSITION IS CORRECT, AND You" 
PRINT * WANT TO CARRY ON, ТҮРЕ ""НЕН" 
PRINT " LIHE"", BUT IF YOU WANT TO START" 
PRINT " AGAIN: TYPE ""G"", PRESS THE" 
PRINT " RELEVENT KEY нон," 

LET KS=INKEWS 

Мес ІР кғ="* THEN GOTO 1450 

i470 ІР K$-CHFf 113 THEN ВЕТЏЕН 


i438 [F K$="6" THEM RUN 
1428 IF КЕСУ"Е" AHD Kfc^"B" AND KEC) 
*$c5"Ü" THEHGOTO 1450 
1500 LET S=VAL к? 
1518 CLS 
1520 GOSUB 1008 
1538 PRINT 
1540 LET COLOUKR-S 
1558 GOSUB 1158 
1269 PRINT “ SIDE FACING YOU. 7, 
1570 LET COLOURSTOP 
1530 GOSUB 1158 
1585 PRINT 
1538 PRINT "SIDE FACING UPWARDS,” 
1600 GOTO Ж а 
1909 РЕМ МО ON 
2002 IF ME THEN 5078. 2010 
2904 LET х=" 
2006 БЕТПЕН 
220 LET SID=YAL ХҒС: TO 2» 
2 LET X$zX$(4) 
>` IF $IDC?TS THEN GOTO 2128 
258 JF X£s"R* THEN GOTO 2110 
109 LET ХХ=Е5 


1450 


2"W" FAD K$25"G" AND касу" AND 


« 


'EsHOVE&1 

E=! THEN GOTO 2168 

3 ТҮРЕ "NEW LINE”? " 
sfajt Eys 


Se 

і: 5 n" AND KSCOCHRE 118 THEN GOTO 2136 
225% 1% прете" THEN GOSUB 1306 

419 оғ. 

2155 29147 TRE Н 

427€ ХР: 

2275 PEIN? TAR AT Z:,0,"MOVE":MOVE;". TURN THE ". 
19% DET DO AS=SID 


2185 GOSUB 1150 
2198 PRINT " SITE" 
2135 SCROLL 


2200 IF X$="A" THEN GOTO 2215 


2205 CEINT TAB 1AT 21,0:"С10СКИІЗЕ. ns 


2219 GOTO 


2218 
2215 PRINT TAE JILAT 2L,58;"RHTICLOCKMISE. ". 


2218 LET 


S=SID 


2213 GOSUB 1905 


2220 IF 


2221 LET © 


2222 LET 


S#="A" TREN GOTO 2258 


MeECS, ТОР) 

EiS, TOF)-ECS,LEF > 
Et S, LEF»-E« $, BOT > 
Е<5,Е0Т>гЕ<%5,Е16» 
Ex S. RIGO SNK 

RXBEC TOP, S) 
ECTOP.SO-E(LEF, $) 
ECLEF. So -ECBOT. 5› 
ЕСВОТ, SERICE) 
ЕСКЕО, Sens 
АХа-С(5,ТОР» 

CCS, TOP» eCCS, ЕР» 
CCS, LEF » 2C C$, БОТ» 
CCS. BOT =C S RIG) 
CCS, RIGH=XKX 

Kx=C СТОР, 5) 
CCTOP - S2-CCLEF S) 
CLEF: Sos CCPOT, 5» 
CCBOT, SozCCRIG, $) 
С<ЕІб.5о-ХХ 
Хч-С<ТОР,Е I65 


ССТОР,РТОУ=С СЕР , TOF) 
C<LEF , TOP» 2 C£ BOT. LEF › 
CC BOT LEF = CCP IG, BOT) 


5 LET 


LET 
LET 


LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
| LET 
2 LET 
LET 
LET 
LET 
КЕТ 
LET 
LET 
LET 
LET 
LET 
LET 
LET 
LET 


CCE IG, BOT e XX 


5 GOTO 2228 


XASECS, TOP) 
Ес2,ТОРОЕ S. RIO» 
EcS-RIG=ECS, BOT? 
ECS. BOT? SECS.LEF 
ЕСО,ЦЕР)=УХ 
ХУЖЕСТОР, 5» 
ЕСТОР.%>-Е:БІО.5Э 
ERIC SpE OT, 5 
ECXBOT, So zE«LEF . 5^ 
ELLEF , $»« XX 
ХЖаС%%,Т0Р» 
С<5.ТОР>-С(5,Е10» 
CCS, REG» 9CcS. ВОТ» 
CCS, EOTOSCCS, СЕР ! 
CCS, LEF) =x% 
хА=С‹ТОР. 2 
С<Т0Е,5>-Г(Р10,5) 
CXRIG, Sos BOT. $5 
СВОТ. эс ЕР. 5» 
СЕР. 53539 
zCOTOP.RIG» 


7 


CC TOF, FIG2CCPIG, BOT) 
СРС, ВОТ у= ВОТ, LEF » 
T ССЕЈТ ЕРОС ЕР TOF? 


СЕР, TOF = 


3 LET Хет" 
эб RETURN 
ea FEM START ОҒ FORMULA 
3 LET NGYE=a 
LET уђе" 
2550 LET 15»1 
2 LET TC»1 
> LET Uŝ=é 
LET (с-6 
LET FS=2 
LET Ғсшг 
FEM TOP EDGES 
F =2 70 5 
6 IF EITS 1^»7C THEN GOTO 2550 
NEXT I 
GOTO 2578 
LET FS=I 
568 LET FCzEXFS, TS» 
2 LET Ер=@ 
GOSUB 2588 
" GOTO 2642 
2639 LET LCsVRL * 5234 “ХЕС» 
2520 LET LS=VAL ~ $234 "(р> 
2600 LET ЕС=УНЦ " 2452 "РО 
2619 LET RS=YAL " 3452 "(ЕУ 
2620 LET BlevAL " 4523 "‹ЕС> 
25308 LET BS*VAL " 4523 "Е5» 
2525 RETURN А 
2640 ЈЕ EFS TEFC AND Е(75,Ғ52-ТС THEN GOTO 2860 
МЕ ae AND ECTS. ESSEC OR ECRS,.TS><FC AND ЕСТ:.ЕС--Т2 THEN 
2660 GOSUB 2009 
2670 IF EXFS.LIS»zTC AND EXUS.FS»zFC OR EcBs,USeaTo AND Е2.Е5--ҒС ОР 
Е<Е5.052-ҒС AND ECUS: BS»zTC THEN LET Nte"Uts А" 
2680 ТЕ EXES.RSOwFC AND ECRS,BSO-TC THEN LET уве"Т5 A" 
2635 IF ECES.LSo-FC AND ECLS,.BS}=TC THEN LET х=="75 C" 
2620 ЈЕ E(RS,TSOZTC AND ECTS, RSO-FC OR Е<Е5.ТӛозҒС AND ECTS, FS wT THEN 
LET X8="RS я" 
2695 IF EXFS,TSO^TC AND ExTS,FS9=FC THEN LET xs="FS C" 
2798 IF ECXLS, T5»zTC AND E«TS,LS$»«FC OR ECXLS, T2»-2FC AND E 75225070 THEN 
LET Xsz"LS C" 
719 GOSUE 2000 
3720 IF EUS, RS>=TC AND ERS. US >=FC THEN LET Хғ= "05 A" 
2738 ТЕ ECUS,LS9=TC AND ECLS.US>=FC THEN LET Xa="US C" 
2740 IF ECUS.RS>=FC AND Е(Е5,05>-ТС THEN LET ene 6” 
2759 IF Е(М6,І,52-ҒС SND Е(М5,05о2еТС THEH LET узе" A 
2766 IF Е(Ғ5,Р5о2-ТС AND ECRS.FS9=FC OR ECBS көті AND 
ERS. FS) = FC THEN LET ҳғ="75 А" 
2770 IF EcfS.LS>=TC RND ELS. FS 2=FC ОР ECBS.LS)e7C AND E 
(LS. BS)= FC THEM LET x#="TS C" 
2720 GOSUE 2000 
2798 IF ECFS,US>=FC AND ELUS,FS9=TC THEN LET Xa-"F5 я" 
25080 00508 2000 
2818 IF ECFS.RS)-FC AND ECRS.FS9=TC THEM LET xf="FS A" 
2820 IF EXFS-LS>@FC AND ECLS.FS>sTC THEN LET Мз" C" 
2838 GOSUE 200 
2848 ТЕ ECBS.LS9=TC AND E«XLS.53»-LC THEN LET Х4ш 15 С“ 
2842 GOSUB 2006 
2845 IF ECBS.RS=TC AND ERS, ESRC THEN LET S4e"RS я" 
2855 GOSUB 2000 
2860 LET EDeED«1 
2870 IF ED»4 THEN GOTO 2910 
(continued on page 21) 
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station. 


244.95 inc.VAT. 


The VIC-20 is a fully fledged, easy-to-use computer. It's the core 


of a great expandable system. 


x EXPANDABLE MEMORY —UP TO 32K, USING PLUG-IN 


MODULES 


ж DISK DRIVE/CASSETTE—FOR EXTERNAL STORAGE. 

ж PRINTER—80 COLUMN, 30 CHARACTERS-PER-SECOND 

First time users can operate it immediately with plug-in program 
cartridges, and using your own colour T.V. to get up to 24 
colours on screen, four different sound tones and even write 
your own programs in BASIC. The VIC-20 lets you build a system 
as needs and budget dictate, so that your VIC-20 can be more 


than just a personal computer. 


VIC-MEMORY 3K £44.85 
Small size—low cost memory expansion. 
Plugs into Vic and reproduces memory-port. 
Can be used with other expansions gives à 
total of 6k user static ramon Vic 

FEATURE This board allows Vic to move 
Basic to begin at 1024 ($0400) as in Pet 

and enables the use of HIGH RESOLUTION 
COLOUR GRAPHICS 

VIC-LIGHT PEN £28.75 
This high quality light pen works in both 
normal and Hi-Res modes on the Vic 
allowing simple interaction with the Vic 
without keyboard entry. 

Easy to program and easy to use. 

e.g. Menu selection. Non-keyboard entry. 
Teaching Games 

FEATURE touch sensitive "Enter" contacts 
to eliminate accidental entry. 


VIC-RS232 INTERFACE £56.35 
Fully implemented (true levels) 
RS232C-V24 

BI-DIRECTIONAL INTERFACE 

Allows Vic to work as Mainframe Terminal 
Drive а Qume Daisywheel ог a Paper Таре 
Punch etc. etc 

FEATURE This unit contains master power 
supply which supports Vic's own supply 
when carrying Memory Expansions, 
Cassette Drives, Light Pens, Printers etc. 


VIC JOYSTICK Single £14.95 
Hand-Held joystick units for games use 


N.B. (2 Singles wil! not work as a pair 
unless modified) 


р 
available іп Pair or Single configuration. A 55 
l EN 
| — — 


ViC-Games Port Adaptor Cable £19.85 .. 
A two into one adaptor for use wilh both ~ 
joysticks and light pens. A must for those 


who require full control of games with 
graphics. 
FEATURE low-cost High quality, Robust. 


Goods Required Price 


Add £2.00 p. & p. for 
orders under £50.00 
Name 

Address: 


Total £ 


SHOP ADDRESS: Adda Home Computers Ltd. 


154, Victoria Road, Acton. London, W3, Tel 01-992 9904. 
OPEN: 10 am—6 pm (Tuesday—Friday), 10 ат--5 pm (Saturday). 
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! enclose а cheque. made 


payable to Adda Computers 
Limited lor 

* Please charge my Barclay/Access 
account. My account number 15 


* Please add my name to your 
mailing list 
" Detete as applicable 


Adda Computers Ltd., a major supplier of computer systems 
to industry and business, have opened the Vic Centre in 
West London. Here you can see, discuss and buy everything to do with 
the new VIC 20 personal computer—in person or by mail. Hardware, 
software, technical advice and information is available from an experienced 
staff. Even if you already own a VIC 20, get on our mailing list to 
know about new developments. Remember— everything has the backing of 
Adda's reputation, and there's a full 12-month warranty on all hardware, 
The Vic Centre is easy to reach— Just off the A40, close to North Acton tube 


Not just a computer but a whole 


expandable system Tum 
AT ONLY £189-95 inc.VAT. Special cassette deck АА 


ГЕЛЕ 


were m wx 


VIC-20 DOT MATRIX PRINTER £229.95 

Tractor feed, 80 character-per-line, 30 

characters-per-second 

VIC SINGLE FLOPPY DISK DRIVE £ P.O.A. 

3K RAM CARTRIDGE £29.95 

8K RAM CARTRIDGE £44.95 

16K RAM CARTRIDGE £74.95 

PROGRAMMERS AID CARTRIDGE £34.95 

—an extension of BASIC to aid programming 

and de-bugging 

MACHINE CODE MONITOR CARTRIDGE £34.95 

—includes assembier and dis-assembler 

Capabilities 

SUPER EXPANDER HIGH RESOLUT. CARTRIDGE £34.95 
permits use of high resolution graphics 


VIC software Each of these tapes £14.95 
Codebreaker/Codemaker 

You play the VIC or the VIC plays you in this computerised 
version of Mastermind 


VIC Seawolf. VIC Trap and Bounce-out 


3 fun games, a submarine shoot out, à beat the VIC and an 
old favourite pub game, Good games with different skill levers. 


Monster Maze and Maths Hurdler 


A fun game with good colour and sound and a mental arithmetic 
learning game. Highly rated by everyone we have shown it to. 


Harder tnan you think. 


Canyon Fighter, Tunesmith, Star Wolf at £5.95 
each 

VIC GAMES CARTRIDGES at 519.95 
вас 


Fruit Machine, Lander, Road Rally, Alien, Avengers, Poker 
TERMS AND CONDITIONS: АН goods sold subject to Adda 
terms and conditions of sale. Full details available on 
request, but include: 7 day money back guarantee, Adda 
12 month hardware warranty. Please allow 21 days 

tor delivery. Allow 7 days for personal cheques to be 
cleared. Quoted prices are inclusive of VAT. 


MAIL ORDER to: Adda Computers Limited 
W13 OBR or telephone your order (24 hours ylt 

01-992 9904 quoting your BARCLAYCARD OR ACCESS 
number. 


ја 


‘continued from page 19) 


3452 * «ЕС» 
+" ХЕБ» 


^ 3452 


eoo 

vn " 3452 " (FS) THEN LET X$="TS А" 
C#VAL " 5234 " (F3) THEN LET X#e"TS C" 
Be 


QS zega 
CFS, TS) =ТС AND CIRS. FS)aFC THEM LET 24="Е5 А US C 
CFS, TEFC AHD С<75,В%2-ТС THEN GOTO A 


CITS- КО ВРС AND CRS, FS>eTC THEN LET 2%- C US Я FS А" 
CIRS, T5»*TC- BND С<Б5,Е5о-ЕС THEM LET Z$-"RS C US A US A RS A" 
C(TS,BS=TC AND C4(RS,TSD-FC THEM LET 24 "ВЕН US A BS C 

3 C¢TS,BS)=FC AND C¢CBS.RS9=TC THEM LET 2$e"FS C BS A US A FS ARS 

3040 ДЫ C«LS,ES»«FC AND С(Б5,152-ТС THEN LET 23="85 C RS A US C US C RS 

5258 ДЕ онно PND CCBS, TS>=FC THEN (ЕТ 23-15 A R$ A US C US C 

RS C LS С" 

€ B d Т5,152-ҒС AHD CXLS, ES»"TC THEM LET 24-15 Я FS C US C USC 

FS AL 

2970; IF CLS. TS)eTC AND CCFS,LS)-FC THEN LET Z$="RS ALS C US C LS A 

3086 IF С(Т5,Ғ5з-ТС AND С(15,75)-Ғ5 THEN LET 24515 C US C LS A" 

3098 IF Di врте AND С(75,Ғ5эзҒС THEN LET Z8="FS А US C US C FS C" 

5165 GOSUB 3120 

3:19 GOTO 3170 

3126 FOR К=1 TO LEN Z$ STEP 5 

3130 LET X$-22$CK TO K*35 

3149 GOSUB 2006 

3156 NEXT K 

3155 LET 24="" 

2169 КЕТЏЕН 

3170 IF CKXUS,RS5»-TC AND C(BS.US)=FC THEM LET xs="US 

3189 IF CcUS,LS>=TC AND C(FS,USD-FC THEN LET X$z"US 


5120 GOSUB 2000 

3200 IF CXUS,BS)eTC AND C(LS,US>=FC THEM LET 2%-"Ғ5 
32190 IF CCUS,FS>=TC AND CCRS,US)-FC THEN LET 2%-"Е5 
3220 GOSUB 3120 

3238 ЈЕ CCFS.RS>"TC AND С(5,Ғ52-ҒС THEN LET 25="Е5 
3240 IF С(Р5,Ш52-ТС AND CKFS,RS)-FC THEN LET Z$="RS 
3250 IF CX(RS,BSO*TC AND CCUS,RS?-FC THEM LET 2#= "05 
3268 IF CCBS.US>=TC AND CC(FS.PS)-FC THEN LET 2$-*F$ 
3270 ЈЕ С(В5,152-ТС AND CCUS.BS)=FC THEN LET 2#="К5 
3286 IF C(LS,USO-TC AND CCBS.LS>=FC THEN LET z$e"F5 
3290 IF (<15,Ғ5>-Т7С AND CCUS.LS)=FC THEN LET Z$-"RS a 
3300 IF C(FS.USO€"TC AND C(LS.FS9=FC THEN LET 23-05 C гі 
2218 GOSUB 3128 

3320 LET С0=С0+1 

3330 IF С0з4 THEN GOTO 3270 

3346 LET FC=VAL " 3452 “<FC> 

3359 LET FSeVAL " 3452 “ҒЗО 

3355 GOSUB 2522 

5360 GOTO 2998 

3376 REM MIDDLE EDGES 

3380 LET R#*"FS C US A F3 AUS ВЕЗА US C FS C" 

3398 LET L$-"FS A US C FS C US i Ls C UWS ALS я" 

3400 LET MISC, Gosh AND ECG. MW» eG» -CECD. =G AND ECT. Gozo CECY, Foz Y 
AND ECB. >*B)+ (ECB -Wo=B AND ECH, E? 

3405 IF MI-4 THEN GOTO 3638 

3410 FOR Ке2 TOS 

3426 IF ECUS,K>coUC PND ECK.US><>UC THEN GOTO 3450 

3430 НЕХТ K 

3440 GOTO 2590 

2458 LET FC=ECUS.K> 

LET FS=FC 

GOSUB 2583 

IF K=FS THEN LET X#="US C" 

IF KsF$ THEN LET Ке 

SUSUR 2060 

IF K=RS THEN LET X£e"US C" 

IF KzLS THEN LET $=“US я" 

GOSUB гара 

IF ECBS,USosRÜ THEN LET 24-РФ 

ЈЕ ECBS,US>=LE THEN LET Z$=L$ 

GOSUB 3120 

ШЕТ NI=MI+1 

IF MI-4 THEN GOTO 3699 

GOTO 3416 

FOR К-2 TO 5 

à LET FCsK 

LET FS=K 

GOSUB 2589 

ДЕ ЖАР „ЕУ ФЕС ОР ECRS,FS><>RC THEN GOTO 3660 


то ro 
BE 


55952025 
тоољрљово ос 
5 & 
о 
b 
= 


л 


ERS 

GOSUE 3128 

А SOTO 2419 

г 50 FEM BOTTOM CORNERS 

740 LET AS="RS А US A RS C FS 
Cte LET BS="RS fi US M RS C FS 
50 FOR К=2 TO 5 


=} 
e LE E Fe" LSF SFSRSRSBSESLS" (LI4-3 TO L#4) 
| - 3850 
THEN GOTO 336068 


Sè £7 si=VAL 541 TO 25 
aL 3203 TO 4) 


3/=31 PND CFS US)=52 ОР ССР5,05)=51 AND С<05,1,52-52 
"D CCLS.FS)=S2 THEN LET 5-1 


өзе 25 гі 2S) PMD CRS US)=S2 OR CCRS,US)sSI AND CXUS,FS)a$2 
" Р: #51 амр CKFS,KS)aS2 THEN LET ХЕ1 

39 $€* EN 

— 


ET SS="FSPSESBSBSLSLSFS" (94-3 TO Lx*45 


3910 


3984 LET L$-"L[.5 C US CLS AU 


4900 LET Е5=%А1 _ 


4939 


UC THEN LET 2%::Ғ% 
4040 IF CCFS.US D=UC AND CCUS.FS>=UC AND CCBS,.LS>=UC AND CCUS,RS2=UC 


THEN 
4050 
THEH 
зове 
ТНЕН 
4676 
THEN 
5028 
4090 
4120 
4118 
4120 
4130 
4148 
4152 
4160 
4178 
4130 


3099 


29 IF X-1 ТІЗЕМ GOTO 3959 


228 LET FL=<ECO, ——— M 


GOSUB 36:31 » 


NEXT K 

LET Z$=B: $ 

GOTO 2971 3 

LET FS-VF1L " 3452 " (F5) 
LET ЕС=Е 5 

GOSUB 25439 

GOSUB 385 

ЇР X21 ТР ЕН сотр 3982 


LET 2799$ 
GOSUB 312 G 
LET F$-"R S R US R FS CUSA 


sc 
LET FL=(C «US, FS»-UCO *CCCUS. R: 
IF FL=4 T НЕМ GOTO 4226 
IF FL21 ТІЧЕН GOTO 4100 
" 3452 " (FS) 
LET ҒС-Ғ5 
GOSUE 25859 
IF CCFS,UE 3>=UC AND CCFS.RS)=LC AND CIUS, FS>=UC AND CUS RS)= 


LET 24-54 

А BUC AND CXIS.USo»UC AND CKLS.USosUC AND CCRS.BS)=UC 

LET 2$-R$ 

ET iR DUC AND CCFS,RS2=UC AND CXLS.US»*UC AND CCES. US» sUC 
s 

IF CcFS.UE 9=UC AHD CUS, Е92=00 AND CUS Б52-0С AND ССЕ5, В52=0С 

LET 24=6% 

GOSUE 3120 

GOTO 3998 

FOR Ки2 TO 5 

LET ҒС-К 

LET FS=K 

00508 2583 

IF С<05,13 2=UC AND СЕЗ, KS»»UC THEN GOTO 4189 

ИГА »-UC AND CCFS,US>=UC THEN GOTO 4200 


GOSUB 3128 
IF CFS RS) «БС THEN LET Xse"Us C" 
GOSUB 2006 
IF CCFS.RS> «РС THEN LET X$="US C" 
IF CCFS.RS> =LC THEN LET X$="US А" 
GOSUB 2000 


LS C US R L:3 А" 
LET 14455 (7 US CLS AUS R RS AUS R PS C US C US 
RS A US C RE3 C" 


IF FL=4 THE! GOTO 5 

IF FL=@ THEN! GOTO 46668 

ЈЕ <Е(0.Во-С! OR ЕС0,боз0> AND <Е(0,Ү2-0 OR ECQ.H»z0» THEN GOTO 4449 
FOR К=2 TO 5 

IF ECK,.US>=K THEN GOTO 4396 

NEXT K 


LET С0-С0-1 
FOR K=2 TO 5 
ІР Е(К.0><20 THEN GOTO 4489 


5 
IF ECK,0»c»K AND CO THEN GOTO 4470 
LET FC-K 
LET FS*K 
00808 2589 
LET Z$=A$ 
IF ECUS, RS)=U C THEN LET 23% 
GOSUB 3126 
GOTO 5090 
FOR K=2 TO 5 
IF E«Q,K»-K TI ЧЕМ GOTO 4630 


2522 
IF ECXUS,LS)-BC THEN LET 2%-В% 
GOSUB 3128 
G0TO 4440 
LET FL-XECE,0» zB) *CECH, 00s + (ECG, OJEG) *CECY O09 v) 
IF FL*4 THEN G ОТО $800 
FOR к-г TO 5 
IF Е<К,02-к TH EN GOTO 5100 
HEXT K 
LET Zf*"Kf 
GOSUB 3128 
GOTO S600 
LET FS-K 
LET FC-K 
GOSUB 2589 
LET 23=1% 
IF ECLS,USD-RC THEN LET 23564 
GOSUB 3120 
РЕМ CUBE DONE 
PRINT "ТҮРЕ "НЕМ LIME"" 
Елан CHF'$ 118 THEN GOTO 2018 
PRINT " YOU HAV E DONE THE RUBIC CUBE " 
PRINT " ІР IT I $ NOT РОНЕ, THEN YOU HAVE" 
PRINT * МАЈЕ A MISTAKE. TO TRY AGAIN" 
PRINT " TYPE "" НЕМ LINE"", OTHERWISE ТУРЕ“ 
PRINT *"*SFACE" "а 
IF INKEYS@CHR# 118 THEN RUN 
GOTO 2228 
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Learning Microprocessors 
BASIC for Hobbyists 
with your Ray Coles 
Sinclair ZX80 | Adapted "от a popular series of 


Practical Electronics, this 


Robin Norman Боож taxes the reader step by step 
p m ries of the 
This book will be of great value to all тус p and its instruction 


2Х80 owners. It tells you how to get 'components such as 
the ZX80 working, how to program it 
and how to get the best out of it 
Contains all the information necessary 
to use the Sinclair ZX80 to the full 
pius 14 specially written programs 
unavailable elsewhere. 


0408 011017 160 pages 


£3.95 


home computers 


0408 00414 2 92 pages 


£3.25 
Coming shortly... 


Robin Norma 


If you have a 2Х81, or «ire thinking of 26 BASIC Pr ograms 
buying one, this book vill tell you all Q&A on for your Micro 
ed to k t i! the best ; 3 
PE АОДС RM Personal Derrick Daines 


Here is a collection of 26 new and varied games 
programs, from spelling tests to submarine- 
hunting. They are graded from the most 
elementary usable on the simplest home 
computer, to longer and more complex programs 
Suitable Гог more advanced machines. 
Derrick Daines has written the games in an easy 
subset of BASIC so that the reader will have no 
difficulty in translating them for any microcomputer. 
Each program is described in a lively and informative 
style, with a list of variables and memory size required, 
plus a program listing and sample run. 
The book is ideal for hobbyists since it helps improve 
techniques for writing successful programs whilst 
also providing plenty of entertainment, 


Computing 
Peter Lafferty 


This book will help anyone who 
wishes to learn about personal 
computers and гле uses to which 
they can be put. It describes the 
development of the personal 
computer explains its operation and 
outlines the principles of 
programming. А chapter on 
applications surveys the many uses 
of these remarkable machines 


0408 005556 96 pages 


£1.95 
ORDER NOW- from your local bookseller j 
arasin 


In case of difficulty send cash Ofthe 
with order to Patricia Davies, 3r 1 
Marketing Manager at the Newnes Technical Books 


address shown Borough Green, Sevenoaks, Kent TN15 8PH 


The ZX81 Basic book соу rs the 
Basic 1K version, the ааді! onal 
facilities offered by the 16+: 
expansion RAM and how tc» use the 
Sinclair ZX printer. There are: 14 
original programs for you to i un on 
the machine(for ТК and 16K v ersions), 
and for those confused by coi*nputer 
jargon (and who isn't?) there i$: 
a glossary of technical terms. 


Robin Norman assumes no initi eal 
knowledge of computing and hi:s 

undemanding writing style is a 
perfect beginner's introduction. 


0 408 001178 5 
176 pages 


£4.95 .. 
"OUTSTAINDINGLY USEFUL” 


Price £7.95 incl. UK postage 
ISBN 0 907211 01 1 
THE ZX81 COMPANION was reviewed 
in the September 1981 issue of the 
Educational ZX80/81 Users' Group 
Newsletter as follows: 


Bob Maunder's ZX80 Companion was rightly recognised to be 
one of the best books published on progressive use of 
Sinclair's first micro. This is likely to gain a similar reputation. 
In its 130 pages, its author does not go as far as he did before, 
but his attempt to show meaningful uses of the machine is 
brilliantly successful. 


The book has four sections, with the author exploring in turn 
interactive graphics (gaming), information retrieval, 
educational computing, and the ZX81 monitor, |n each case 
the exploration is thoughtfully written, detailed, and illustrated 
with meaningful programs. The educational section is the 
same — Bob Maunder is a teacher — and here we find sensible 
ideas, tips, warnings and programs too. The monitor listing 
(0000 to 0СВ9), while unique, is less fully backed up, and will 
be of no use to the ZX81 beginner without some knowledge of 
Z-80 assembly, 


To conclude — this book is definitely an outstandingly useful 
second step for the ZX81 user. 


Send cheques for £7.95.to: 


LINSAC vo 


68 BARKER ROAD, LINTHORPE, 
MIDDLESBROUGH TS5 5ES 


THE 
ZX81 
COMPANION 


Bob Maunder 


LIN'SAC 
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ZX8 1 owners 


Te have uns seen | 
А book of 
30 PROGRAMS 


For Only £4.95 
NO MEMORY EXPANSION NEEDED 


Each program has been designed to fit into 1K of RAM 


TEACH YOURSELF PROGRAMMING 


Comprehensive explanations of each listing will teach 


you many techniques of ZX81 programming. 


HOURS OF AMUSEMENT 


With titles such as FORTRESS, BALLOON, and ODD MAN 

OUT, you could easily become a 2Х81 addict. Plus, 

entirely new implementations of well-known favourites; 

LUNAR LANDING, MASTER CODE, ORBITAL INVADERS, 
and many others. 


CASSETTE AVAILABLE TOO! 


If you order the book you can also buy the 
programs on a quality cassette for only 
£4.95 extra. 


Please send me: 


copies of the book at 
£4.95 each 


copies of the book and 
cassette at £9.90 pair 


Please send your orders 
with cheques/PO's to: 
Richard Francis, Dept.YC A/S 
22 Foxhollow, Barhill, 
Cambridge, CB3 BEP. 


FREE! tape 
directory with 
each tape 


IMicrogame 
Simulations 


ZX81 • Video Genie • TRS80/LII 


Battle of Britain As strategic commander of nine British fighter 
squadrons you must track and intercept the devious enemy 
bomber squadrons before they reach London. Micro acts as a 
flight control and communications centre for patrols, missions, 
intelligence reports etc. Sketch map provided. May also be 
played on any map of S.E. England with standard grid. 


Asset Stripper Compete against your computer controlled 
arch-rival "KO Investments", capitalizing companies on the 
stock market and bidding for takeovers to gain control of 
lucrative assets. Can your micro really outwit you? 


Kingdom of Nam Аз ruler of Nam you must control its 
economy; allocating labour; building cities, factories and ships; 
importing and exporting; negotiating pay claims and fighting the 
looming threats of inflation, strikes, starvation, overpopulation 
and revolution. How long can you stay in power? 


High Stakes Buy, sell, train and bet on racehorses. An 
opportunity to make money shrewdly and spend it recklessly. 
Scrolling racing commentary. One or two players. 


Party Bran Tub Lots of programs — including one of the best 
message scrollers around. Play your computer at noughts and 
crosses and analyse each game afterwards if you wish! Guessing 
games — words/numbers/rhymes etc. (many <1К) 


Aiso Invaders (VG/TRS) and Wordgram 


АЛ programs in BASIC (for 16K) on quality cassettes. 
Send £4.50 for 1/£8 any 2/£11.50:3/£15:4/£18.50:5/£22:6 


Please tell us which micro and send cheque/PO to: 
73 The Broadway, Grantchester, Cambridge CB3 9NQ 


Ce nn 0 


ПО systems На. 


AI D BOARD FOR NASCOM 

* 8 input channels 

* 30 miscrosec conversion 

* Over voltage protection * Full flat/interrupt control 

* Prototyping area * NASBUS compatible 
Price £135 + 1596 VAT (post free) 


GRAPHICS BOARD FOR NASCOM 

• 384(H) x 256(V) high resolution graphics display 

* Fully bit mapped * Mixed text and graphics 
* Full software control * NASCOM 2 or 4MHz 


NASCOM 1 
* Graphics software supplied 
Price £55 + 1596 VAT (post free) 


EPROM PROGRAMMER 
* Programs 3 rail: 
Single rail: 


* 8 bit resolution 
* Sample and hold 


2708/2716 

2508/2758 

2516/2716 

2532/2732 

¢ Software supplied for Read/Program/ Verify 

* Can be used with other machines with 2 parallel ports 
Price £63 + 1596 (post free) 


DUNCAN 
* Fast real time interpreter/control language for NASCOM 1 or 
2 (please specify) 

Price £12 + 1596 VAT (post free) 


MEMORIES 
• 4116-150ns 95p each + 1596 VAT (min order 8) 
* 64K-200ns £10 each + 1596 VAT 


MONITORS 
* BMC 12" green phosphor — 18MHz 
Price £175 x 1596 VAT (carriage paid) 


6 Laleham Avenue, Mill Hill, 
London NW7 3HL 
Tel: 01-959 0106 


Metal cased 9” 


CROFTON 
MONITOR 


10 MHZ Bandwidth 

D4 Standard 

£59.50 *var(£68.42) 

plus carriage £ 3.00 

For P31 (green) high 
resolution tube add £12.50 «var (£14.38) 


NEW.PRINCE MONITOR 


High resolution 

24 MHZ Bandwidth 
P31(green)Standard 
for only 

£78.00 «уат 
(£89.70) plus 
carriage £3.00 


| к ALL MAJOR CREDIT CARDS ғ 
ЦЕНИ) ACCEPTED — Small surcharge 
CROFTON ELECTRONICS LTD 


35 Grosvenor Road, Twickenham, Middx TW1 4AD 
01-891 1923/1513 
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SURVEY 


ZX CASSETTES 


THE BUOYANCY of the ZX-81 market has 
meant that the program manufacturers have 
found little time to concoct anything new for 
the considerable following still commanded by 
the 4K ZX-80. More surprisingly, perhaps, 
Sinclair Research has released no new pack- 
ages for either micro. 

Let us start by looking at the new games. 
Their two most glaring failings are a poor 
choice of keys to use for movement and firing, 
and no automatic restart when you have lost or 
won. 

In his marvellous book, Mastering machine 
code on the ZX-81, Tony Baker tells us how to 
program so that whole sectors of the keyboard 
can act as a single key. Such an approach has 
yet to be used in commercial ZX-81 software 
— a shame since it must be better than the 
finger-contorting demanded by some products. 

Non-restarting games — like any non-auto- 
run program — require the player to have 
some computing knowledge. If he does not, he 
can too easily be faced by a disconcerting 
listing, or might even wipe a line by mistake. 
Program users should need to know nothing of 
programming. 

Orwin’s Cassette One, 43.80, has been 
widely advertised as the cassette you should 
buy first. It contains a miscellany of 11 old and 
new 1K games, mostly in machine code which 
means they are faster and more spectacular, 
The documentation is adequate, and loading 
provided no problem. The games are not bad 
given that they are for 1K and provide plenty 
of variety. They are good value and include 
several arcade-style programs, including a 
version of Space Invaders, a maze, I Ching, a 
lander, Mastermind and an impressive 
hangman, 


Tasteless offerings 


Greye’s Gamestape 1 offers the Orwin 
cassette good competition. It costs £2.95 but 
contains only 10 programs which on the whole 
are not so good as the Orwin games. Bumper, 
Lander, Simon, Mastermind, Asteroids, 
Hangman — guillotine to be precise. There is 
also a brilliant etch-a-sketch with eight 
directions and Copy, and an attractive pattern- 
generator. 

I hesitate to mention the only other 
collection of ІК games, Adult Games — eight 
from the aptly-named Can of Worms for £3. 
Accompanied by good notes on the cassette- 
case slip and thought-provoking audio com- 
mentary, they are candid and must suffice for 
readers with bad taste until something more 
revolting appears. They feature acne, vasec- 
tomy, Hitler, Reagan and Royal Flush. 

However, I find Micro-Gen’s New York, 
54.90, really offensive. I object to conflict 
games — why should we exterminate all those 
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Carried along in the wake of 
worldwide ZX-81 sales that 
have just cruised past the 
250,000 marker, software for 
the Sinclair machine has been 
forced to change dramatically 
in quality and volume since the 
last Your Computer survey in 
October 1981. Eric Deeson 
tests the latest releases. 


pleasant extra-terrestrials, submarines and 
cars? This program beats them all — vou have 
engine failure over the Big Apple and to avoid 
hitting the skvscrapers, vou must bomb them 


„ош of your path. Fortunately, the review copy 


was a pre-production draft and would not 
load. 

Micro-Gen redeems itself, however, with its 
excellent Chess for £9.90. I did not think I was 
too bad at the game, but this program beat me 
on the lowest of the six levels in just 18 moves. 
If you are an aficionado, you may dislike its 
use of grid co-ordinates rather than convent- 
ional symbols for moves — but it has a satis- 
factory board, handles all legal moves and 
rejects in a flash attempts to cheat. The only 
shortcoming was that it thinks and plays in 
Fast mode, so you have to check carefully to 
see what it has done. 

Video Software, cited in the October survey 
for its several extremely good "serious" pro- 
grams, now offers games, still maintaining 
high quality of programming and presentation 
— useful documentation, audio commentary 
and good program instructions. АП these 
programs sell at £3.95. 

Force Field is the nearest to an arcade game. 
It is not very exciting, but is nonetheless 
addictive. You defend your city from a series 
of bombs by activating the “force-field” at just 
the right moments. 


Space Race is, claims Video Software, a 
success at parties — especially those where 
guests are keen on building space stations. 
Football and Test Match are both serious 
simulations of lengthy sporting occasions. In 
each, you set up teams, conditions, attributes, 
run the programs and interrupt as much as 
you want to investigate situations of your 
invention. 

Stock Market involves interaction with up to 
four players — so make sure your RAM packs 
are firmly in place. You have six commodities, 
news flashes, fluctuating prices and buy or sell 
at each turn. А clever, but perhaps not suffic- 
iently flexible, computerised board game. 

Macronics is well known in the ZX software 
market with a good range of generally excellent 
programs. It offers four 16K games. First is its 
long-standing — bu: still number one — 
version of Intruders at £6, or £5 for the IK 
version. By Atari standards, it is slow and 


lacks graphics quality — yet if you are an 
addict, this version will keep vou happy for a 
long time. 


Nightmare Park, £3.75, is а good maze game 
— novel to the point of impenetrability. It is a 
sort of adventure where you cannot avoid your 
fate. Star Trek is a Basic version of the standard 
game. The documentation and screen messages 
are inadequate for a newcomer like me. Finally 
we have Dragon Maze, 56.95 — a complex, 


full-screen, invisible maze containing an еует- 
nearing dragon. You are shown the maze at 
the beginning and the easiest way to win is to 
use Copy-Contd. 

Hilderbay is relatively new to the ZX scene 
— but proudly proclaims that the company's 
experience is with mainframe computers and 
emphasises its professional approach. There 
are two games to look at — the very impressive 
Gold and the make-weight Pick A Word. The 
two are supplied on one cassette for £8. Gold 
is а version of adventure set in the Yukon. It is 
beautifully designed and definitely addictive 
tor those with that kind of mind. Technically, 
I was much impressed by the ultra-slow rate of 
printing, giving an entirely appropriate Tele- 
type appearance. 


Educational drills 

Pick A Word may be a make-weight but it, 
too, is novel and clever. This neat word-game 
transforms the ZX-81 into a very sharp 
opponent. The only failing is that the diabolic- 
ally well-designed word lists are too few in 
number for a long game. 

Next, we have Space Battle from Green. 
[his game is a relatively slow and monotonous 
shadow of an arcade game. It is written in 
Basic and includes simple instructions. 

Defender from Quicksilva is the fastest and 
most sophisticated moving-graphics program I 


have seen for the ZX-81, and even claims to 
produce sound effects using the Quicksilva 
sound board. It is the ZX-81 game on which I 
have spent more precious time than any other 
— £5,50 with full screen display, 

There are two commercial educational soft- 
ware suppliers now in the 2Х-81 market. AVC 
Software supplies a range of drill programs in 
16K. The Hangperson range is based on a 
hangman routine far more advanced than any I 
have seen — even if it is in Sinclair low- 
resolultion graphics. Each program calls 
words or phrases at random from a pool of 50 
on the theme in question. A graphic or verbal 
clue appears in a box and the game com- 
mences. This approach is currently embodied 
in programs for primary school geography and 
English, and secondary school physics and 
biology. 

Also at £3, AVC has an impressive graphics 
program called Angle for helping to teach the 
use of a protractor; a versatile graph-plotting 
program; and Tables Count-down, a variable- 
level, tables-testing program where each 
correct answer moves the user closer to the 


launch of a “rocket”. Display format and 
simple language are very important in teach- 
ing software; clearly, both have received a 
good deal of attention in these programs. 

The Hodthorpe Collection from Stan 
Spencer is a little like Hangperson in the sense 
that a good range of programs surround the 
same neat skeleton. The Collection is actually 
a thin book of 60 pages in which the six 
programs are fully described and listed. We 
deal with it here because there is also a cassette 
containing programs, 

Adapted from Nascom 2 software, the skeleton 
allows the user to enter his own test material. 
The tests can then be administered, marked 
and recorded, all without the teacher’s inter- 
vention. The idea is very good though not 
entirely novel. These six variations are con- 
cerned with flash-cards, picture-based quizzes, 
multiple-choice tests, two kinds of arithmetic 
testing and primary school language work. 

Let us now look at the various new 2Х-81 
programs in the data-handling, administrative 
and financial categories. Again, they can be 
relevant to the owner who may wish to con- 
sider computerising his recipes, budgets or 
work records. 

In the data-handling class, we have two files 
routines and two versions of the very popular 
commercial program VisiCalc, Multifile from 
Bug-Byte is a most versatile package with a 


good range of clear, menu-driven options. The 
files are not fixed, but user-definable. 

While Миш е is in Basic, Database at £10 
from Campbell Software is in machine code. 
Each record is entered into a string whose 
length is not fixed. Clear menus and sub- 
menus then allow suitable entries and data- 
handling. The fields have the fixed titles of 
Name, Address, Interest code and 
Commentary. 

One of the two VisiCalc versions is from 
Video Software. Called Video-Plan, £7.95, it is 
rather stolid and perhaps a touch slow. All the 
same, it is beautifully documented and laid 
out, and very easy and foolproof in use. It is 
supplied with sample data and a thoughtful 
audio commentary. 


Financial programs 


The other version is Computacalc from Sili- 
con Tricks, It has more spark than Video 
Software’s version, but is still to be fully 
debugged and documented. Both programs do 
the job well once you have developed a feel for 
them — the approach gives businessmen, and 
others, a very powerful office tool. 

Hilderbay has developed several serious 
commercial programs for the ZX-81. Finance 
is the least exciting — but also the least 
expensive at £8. The cassette contains three 
standard programs — Loan, Mortgage, and 
VAT. Loan requires three of four parameters 
of compound interest — sum, interest, number 
of payments, amount of payments, and gives 
you the fourth, 

Mortgage deals with building society and 
bank loans and points out unheaded tables of 
data. It LPrints, too, though the literature 
does not say 50. This program’s main failing is 
its poor error-trapping. 

VAT calculates from input data tables of 
price, total, tax and rate which is easily 
variable. 

Stock control, at £25, is really rather expen- 
sive. It is well documented but uninspiring. 
The cassette has two versions, one allowing 
many lines to be handled with little detail, the 
other the reverse. 

Critical-path analysis, £15, on the other 
hand, is cheap, lively and very effective. Just 
the job for, say, a self-employed builder or the 
computing and business departments of 
schools and colleges. You need to do a good 
deal of preparation, of course, but this 
program does the donkey-work of finding and 
displaying the critical path. 

Finally, from this supplier, we have Payroll 
— £25 and £2 for the excellent manual. With 
its help, the small-business user can handle the 
pay records of up to 30 employees. If you have 
more, you are not small, and can afford more 
than 16K memory. 

PAYE, from Stroud, Litt and Co, £2.95, is 
really for the individual trying to make sense 
of his payslip rather than the employer trying 
to make payslips in the first place. Various 1K 
and 16K programs are on this tape and you 
select one from them according to your 
ZX-81’s memory and your tax liabilities. 

To close this section we should mention 
Hewson's Stats which is a reasonable cassette 
for IK and £2.95. There are three straight- 
forward, but nonetheless useful, programs 
here — Chi-square; Graph plot; Statistics. 

(continued on next раде) 
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fcontinued from previous page! 

Let us now turn to the utilities programs, 
and two aids to graphics production. Multi- 
graphics, £3.50 from Bridge Software, is 
remarkable value. The firm also has a version 
of Invaders with a good reputation. Multi- 
graphics is a massive product — considerably 
more than 10K — which means that its useful- 
ness is rather restricted unless you have extra- 
large memory. The initial menu, however, 
offers nine main options — print current 
display on screen; LPrint it; Save it; CLS; 
inverse CLS; draw on screen; print with 
standard characters; large print; upper and 
lower case with the same options; and jumbo 
text — upper and lower case, and three sub- 
symbol options. It is most impressive, and 
has clear instructions. 

Equally impressive, but in a very different 
direction, is the £5 High-Resolution Graphics 
from Macronics. This has been widely advert- 
ised with a picture of the Prince and Princess 


of Wales. That design is supplied for demon- | 


stration and it is brilliant, HRG allows you to 
print pixel by pixel on a 192-by-192 grid. The 
routine is tedious, but for special applications 
very worthwhile. For general applications it is 
limited in the time needed for you to program 
it, in the difficulty of mixing normal Print 
with it, in its being Print rather than Plot and 
the fact that it is not responsive to Copy. The 
instructions are reasonably detailed, however, 
and with a little effort you could enter it into a 
menu-driven set of subroutines. 

Macronics also gives us Scroll, £3.95. Any 
lines of text entered scroll up the screen in 
large size, continuously but not altogether 
smoothly. The scroll speed is variable. 
Straightforward in use, this program, too, has 
much potential. 

ZXAS is a powerful ZX-81 assembler from 
Bug-Byte which occupies 5K. This superb 
product accepts the standard Zilog mnemonics 
with decimal or hexadecimal values. 

Life, a well-designed and valid version, and 
Music, with IK one-octave and 16K five- 


Supplier Program name Description Assessment 
Administration A HB C D E F G A 
10 Stats Three simple programs 3 4 3 3 3 3 2 1 
11 Critical Path* Finds path 4 $5.4 4 53 E 
Stock Control* Standard — two 4: 6 а 3 4 3 3 
Data-Handling 
1 Videoplan* VisiCalc version 44 44 4 43 4 
4 Multifile* Definable filing 2 x 33 6 471,2 
5 Database* File-handling S 4: 5:3 3:4 3 
17 Computacalc" VisiCalc version 2 5 4 3.4 44 4 
Education 
2 Electricity Hangperson* CSE test game 4 5 5 5 445 5 
Angle" Drill 45 4 4 4 44 5 
Graph" Versatile plotting 5 5 44 4 43 4 
Tables Count-Down* Test game 5 5 45 4 44 5 
18 Hodthorpe Collection” ^ Various — six & T @2 2 21 4 
Finance 
11 Finance" Three simple programs 2 5 3 3 4 3 3 
{ Payroll* Up to 30 staff 5 ux 5 4 5 W — 4 
19 PAYE (*) Tax calculations tod 3:3 27% = 2 
Games 
1 Force Field* Defend city 5: 45:48 4d eh 4 4 
Space Race” Spectators only 5 5 4 — 2 4 4 4 
Football* Simulate league Bi ot B. A => га 
Test Match" Simulation 5 b 5 3 —4 2 4 
Stock Market* Board game 5.5 5 5 444 4 
6 Adult Games Various 4 52 2 -— 3 3:5 
8 Space Battle’ Arcade style Ж 3 3 2 x 2 :2 
9 Games 1 Various — 10 3.8 $4 4.3 2 a 
11 Gold* Adventure —4 4 4 4 4 — 4 
Pick A Word* Word-game а" 9 3 59 4 
12 Intruders (7) Атсаде 45 45 4 4 4 2 
Nightmare Park* Maze adventure a oe 5,5 + 3 да 
Star Trek* Standard tom 2 F 342: 
Dragon Maze" Good maze БРЕ 5:3 3 4,3 
13 Chess* Six levels eo 4 3 4 i4. 
14 Cassette One Various — 11 3:5 2 2 S3 4 4 13 
16 Defender* Arcade 3 3 5 4 4 45 4 
Miscellaneous 
7 Sinclair ZX-81* Various — 10 142244 -4 
12 ТЕ (ғ) One or five octaves 35 3 3:4 —3 
Life* Standard 3 5 3 4 4 4 — 2 
15 РосКе!-Воок” Various - 34 2 up 3 3 4 ^4 3:4 
Data-Handling 
3 Multigraphics* Large menus 43 4 4 544 5 
4 ZXAS* Assembler 3 3 - 3 5 4 - 5 
12 е: 192 by 192 38. - 2 5 & — 5 
Scroll* For display 2&3 5 4 ux —4 


Notes: Supplier; numbers refer to suppliers’ list. Program name; an asterisk shows 16K is 
needed: an asterisk in brackets means that, in addition to the 1K program, a 16K version is 
available. Assessment on a 0-5 scale: A, documentation or instructions; B, ease of 
loading; C, format, or screen layout; D, ease of use by target; E, functional value; F, 
programming quality; G, quality of graphics if any; H, novelty. 
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octave versions, are both from Macronics and 
are written in machine code. Music outputs 
your symphonies to cassette and, less accept- 
ably, to TV sound, : 

Finally, there are two cassettes developed 
from books. These cassettes save you the 
trouble of keying programs, but the problem is 
that the book tends to be written without the 
cassette in mind, As à result, though you need 
the book to explain what the program is, you 
cannot guarantee that the book will provide 
cleat user instructions. 

This is particularly true with the cassette 
that camp-follows Randle Hurley's The 
Sinclair ZX-81, Macmillan. That cassette, 
£11.44 from Globe Book Services, is very hard 
to work with because the book, although good, 
does not help the user at all. 

Another such cassette is Phipps’ ZX-81 
pocket-book tape. This contains 22 ІК 
programs and 12 for users with more memory; 
almost all the programs are from the book, but 


none is adequately explained there. 


| remain concerned about documentation 
standards. We now have an impressive range 
of good ZX-81 software on the market. Too 
much of it is spoiled by the lack of a few lines 
of carefully-written guidance notes. With so 
many potential customers, software suppliers 
understandably think of cutting corners — but 
they will suffer in the long term if they do lil 


Suppliers and addresses 

1. Video Software Stone Lane, Kinver, 
Stourbridge, West Midlands: data- 
handling, training, games. 

2. AVC Software PO Box, Harborne, 
Birmingham , 17: education. 

3. Bridge Software 36, Fernwood, Marple 
Bridge, Stockport, Cheshire: graphics, 
games, statistics. 

4. Bug-Byte 98-100, The Albany, Old Hall 
Street, Liverpool, 3: games, utilities, 
data-handling. 

5, Campbell Systems 15, Rous Road, 
Buckhurst Hill, Essex: data-handling. 

6. Can of Worms 65a, Osborne Road, 
Portsmouth: games. 

7. Globe Book Services Canada Road, 
Byfleet, Surrey: cassette of the book. 

8. Green 144, Pampisford Road, Purley, 
Surrey: games. 

9. Greye 16, Park Street, Bath, Avon: 
games. 

10. Hewson 7, Grahame Close, Blewsbury, 
Oxfordshire: games, statistics. 

11. Hilderbay 8, Parkway, Regent's Park, 
London NW1: games, finance, 
commerce. 

12. Macronics 26, Spiers Close, Knowle, 
West Midlands: games, utilities. 

13. Micro-Gen 24, Agar Crescent, 
Bracknell, Berkshire: games, including 
chess, 

14. Orwin 26, Brownlow Road, London 
NW10: games 

15. Phipps 3, Downs Avenue, Epsom, 
Surrey: cassette of the book. 

16. Quicksilva 95, Upper Brownhill Road, 
Maybush, Southampton: games, 
utilities. 

17. Silicon Tricks 2, Chichester Rents, 
Chancery Lane, London WC2: data- 
handling. 

18. Spencer The Sycamores, Queens Road, 
Hodthorpe, Nottinghamshire: education. 

19. Stroud, Litt and Co. 85, Jamestown 
Road, London МУУ1: finance. 


7Х81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K 


16K SOFTWARE 


VIDEO-PLAN 17Х81 only). Performs the functions of an 
analysis book. Arithmetic functions include addition, 
subtraction, multiplication. Printer optional. 

VIDEO-AD. Rotating display of 16 pages of advertising 
material. Set-up your own pages and change them as and when 
required, 

VIDEO-GRAPH. Planning and design aid. Create 
pictures/charts/ graphs and store within the program. Save on 
cassette. Combine pictures like an ‘identikit’. 

VIDEO-VIEW. Do it yourself teletext. Create pages of дата. 
Store them within the program. Save on cassette. View on 
demand. 

VIDEO-MAP. (2Х81 only). Educational game based on maps. 
Navigate your plane to its destination. Bomb the target and 
return to base. 

FORCE-FIELD. (ZX81 only). Animated bombardment game. 
You control the force-field which protects your city against 
hostile UFOs. 

SPACE-RACE. (ZX81 only}. Party game for eight players. 
Rockets race to build stations in space. Winners gradually take 
over losers until only one winner remains, 
FOOTBALL-LEAGUE. Realistic simulation of an entire season. 
Every match played and results shown with progressive league 
table. You give teams ratings for skill, effort, etc. 

TEST- MATCH. Realistic simulation of a test match series. 
Dynamic scoreboard. Give each player your own ratings for 
skills, technique, etc. 

STOCK-MARKET. (ZX81 only}. An exciting game of skill and 
judgement. Buy and sell stocks and shares as prices change in 
response to world events. 

VIDEO-SKETCH. (ZX81 only). Move the cursor to any part of 
the screen. Draw or rub-out as you move it. Mix in text or 
graphics. Save picture in memory. Save picture sequence on 
cassette. 


NEWS FOR USERS 


Those of you who have already voted with your cheque 
books may be interested in our 'top ten'. These are the 
best sellers in November: 


1. VIDEO-MAP 
2. VIDEO-PLAN 
3. VIDEO-VIEW 
4. VIDEO-AD 

5. VIDEO-GRAPH 


6. FORCE-FIELD 

7. STOCK-MARKET 

8. PARTY TRICKS No. 1 
9. FOOTBALL-LEAGUE 
10. TEST-MATCH 


Surprisingly some of the programs which we rate most 
highly are well down the list. 


We expect our 1K programs to top this list soon. They 
are worth buying even if you have 16K. 


VISIT US AT THE ZX MICROFAIR 


e 
d». SOFTWARE LIMITED 


Секо Р. Smith А. D J. Sent (Director and Secomoryi Regimered Number 106919 Барым 


Та: Kver 2467 
зад. 058-483-2462 


VAT. Кер No. 278 0800 51 


1K PARTY TRICKS (ZX81 only NEW! NEW! 


If you don't have a 16K RAM this set of programs is for 

you. Ten separate programs — some games, some more 

serious. All completely original, all ten programs included 

in the price. 

SHOOT Take the penalty and watch the 

goalie try to save. 

Draw an almost full screen picture 

and save on cassette. 

NAME THE DAY Give the date, the ZX81 names the 
day of the week. 

TRAIN For the very young who would like 
to drive a train. 

ONGER-WONGER Watch the ZX81 draw its own 

pictures and yours. 

An endless variety of completely 

inaccurate weather forecasts. 

UFO Shoot down the UFO before he 

gets you. 

An intriguing test of your powers of 

detection. 

FIELD-GUN Can you hit the target. 

FOLLOW THAT Follow the path traced by the ZX81. 

NOTE: These programs are not suitable for ZX80. 


SKETCH 


WEATHER 


WHO SHOT JR 


*** OUR NEW SOFTWARE SCHEME *** 


SUPPORTED SOFTWARE. This is software written for 
the ZX81 by named authors and approved and marketed 
by ourselves. The main criterion for selection is that the 
quality of the program matches our existing products. 
These programs are fully supported by ourselves. Watch 
out for some very interesting products in the near future. 


PRICE LIST 


ORDER CODE Manual 


SKETCH 81 

PLAN 81 

AD 81 

GRAPH 81 

VIEW 81 

MAP 81 

FORCE 

SPACE 

FOOT 

TEST 

STOCK 

PARTY 1 

PACK 1 (Plan + Ad) 

PACK 2 

(View + Graph) 

GAMESET 

(Map + 5 Games) — 

Prices include VAT. 

Mail order custorners add £1.00 per order. (50р for 
manual only). Allow 28 days for delivery. 


Std = cassette & manual. Lux = de luxe boxed sets. 


ORDER FORM 


See above 
for codes 


Your cheque no. 
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Jeremy Ruston runs through 
the BBC Micro's spectrum of 
colour and graphics facilities. 
His Basic routines provide the 
ground knowledge you need to 
write your own programs. 


THE BBC MICROCOMPUTER has seven 
statements and functions associated with 
graphics. Here are three sample programs to 
demonstrate each command in use. The BBC 
has a total of eight screen modes, but graphics 
may be displayed in only five of them. Here 
are the five modes with their individual 
resolutions and colours: 
Mode 0: 640 by 256; two colours 
Mode 1: 320 by 256; four colours 
Mode 2: 160 by 256; 16 colours 
Mode 4: 320 by 256; two colours 
Mode 5: 160 by 256; four colours 

Regardless of the mode selected, the screen 
is defined to be 1,280 units wide and 1,024 
units deep. This means that, unlike the Atom, 
you can write a program written for one mode 
on the screen and transfer it to another with 
very little modification. The colours available 
are shown in table 1. As you can see, to claim 
that the BBC Micro has 16 colours is 
somewhat of an exaggeration. 

In the four- and two-colour modes one can 
alter the four colours to be anything in table 1, 
by executing VDU 19 (colour number), (actual 


SCREENING BBC 
FINE DISPLAY OF 


Black, red, green, yellow, blue, magenta 
(blue-red), cyan (blue-green), white, 
flashing red-cyan, 
flashing green-magenta, flashing yellow- 
blue, flashing blue-yellow, flashing magenta- 
green, flashing cyan-red, flashing white- 
black. 


flashing black-white, 


Table 7. 


colour number), 0,0,0. So, for example, VDU 
19,2,6,0,0,0 will set colour two to be суап, 
which is the sixth colour in the table list 
Spectacular effects can be achieved by the use 
of the VDU 19 command when a program is 
running. 

One graphics command not used in our 
selection of programs is Point which returns 
the colour of any point on the screen — 
program 1. This program draws those well- 


A sample graphics routine, and right, the graphics which can be achieved. 


340 IF og THEN STORECA-2»-n8CC"E"» 
Е :MODE O:GOSUB 470 


350 

360 REM Get user inputs 

ee: INPUT “Enter size of each line seg 
ment" 

380 IMPUT "Enter ЈА ard X,Y and Z viewpo 
ints € each should be between 100 and 
300)", ,М,М 


INT. " Enter С <get>, 


400 РС 
R қымды ыы poner 


REM futomatic plot. 
GOSUB 300 


Program 1. 


ій КЕМ 
га REM CC» RUSTON 1981 
за REPEAT 
MODE а 


58 м=енрс1288. 
ва і-вМІсі28й. 


"STRING НЕТ BLACK AND WHITE" 18 


2:vYzRHDCI2S02 68 
a: M- "НОК 10242 га 


Ргодгат 3. 
КЕМ 


known string patterns by the simple expedient 
of having two balls bouncing around the 
screen, and joining them together with lines. 

The command Mode 0 puts the machine in 
graphics mode 0. RND(1280) generates а 
random number in the range 1 to 1,280. Move 
moves the invisible graphics cursor to a 
specified position, from where the next line 
will be drawn using Draw. 

After the program has drawn 150 lines on 
the screen, it waits for a key to be pressed, line 
190, and then clears the screen and starts 
again. Repeat-Until is the same as the Atom's 
Do-Until construction — that is, it executes 
the code berween the words Repeat and Until 
so that the condition after the Until statement 
As the condition in this case is 
it repeats for ever — see 


is satisifed. 


never satisfied, 


2 is executed in mode 2, the 


»ur mode. It changes the colour of the 


lines dra wn whenever the pattern bounces off 
the edge of the screen m the use of the GCol 
statement. The GCol statement is followed by 
two numbers, the second of which specifies 


the current plotting colour; the first stimulates 
whether this colour is to be used as it stands or 
whether the commands And, Or, ExOr should 
be used on it or whether it should be even 
inverted with the colours on the screen at the 
time. One normally uses GCol 0,X to allow 
plotting in the colour you want, but the earlier 
number can be used to generate some 


spectacular effects. 


Notice how few modifications need to be 
made to convert the program to colour because 


"TRIANGLES" 


26 REM COPYRIGHT (C> RUSTON 1381 


За MODE à 


40 R-RNDC12880»:B-RND(C18024) 
за C=RNI( 1280) : D=RNDC 1024) 


E=RNDC 12800 :F=RNDC 1924 > 
Li=26—-RNDC 48) : Vz28-RNDC485 


га Џ=28— да) : = >8— саа» 88 W=2G-RNDC4@) :X=20-RNI< 40) 
c ESE 6706 Ades > АИ ад ''=26-RNDC4Q@3 : 2=2G-RNDC 40>) 
за Р-гәй-ЕНІк 460) : Q=20- -ENI 400 : SE 

= 108 MOVE A.B: DRAW C,D:DRRMW E.F 
әй FOR K-1 TO 158 118 DRAW A,B 
188 MOVE х,т 128 IF Я+0>1279 OR AtU<@ THEN U=-U 
116 DRAW LOM 138 IF B+V¥>1@23 OR B+¥<@ THEN У--у 
эр ымІ>і2?9 e |=- 148 IF C+W>1279 ОК C+W<@ THEN H=-H 
128 ІР ‘ Uo 127 2 OR 5 исе Џ=-0 158 IF D+X>1623 OR D+X<@ THEN Х=-Х 
138 IF ҮзУ>1823 OR т+у<а Ұш-У 168 IF E+¥>iz7a OR Е+уса THEN Y=-Y 
148 IF L+P>1273 OR L+P<@ P--P 17@ IF Е+2>1823 OR F+Z<@ THEN 2--2 
158 IF M+051e823 OR Меса Q=-0 188 IF RND¿16)>7 THEN VDU 19,1.RND(6)+1,6,0.8 
168 маму y yy 198 PLOT 7.C,D:PLOT ?.E.F 


іга L-L-«P:Mzh- 
NEST К 
RH$-GET£ 
UNTIL FRLSE 


198 
га 
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200 PLOT ?.R.B 


218 A=A+U: B=B+¥: C=C+hW : D=D+X > E=E+4 


226 GOTO 198 


':F=F+Z 


Program 2. 


8 18 REM "COLOUR STRING ART" 

28 REM С>) RUSTON 1981 

38 REPEAT 

44 MODE 2 

26 x-RENDCIZS88:Vv-RHDCI2805 

Өй L=RNIC 1298) :М=ЕНІ< 19242 
COLOUR га U=26-RNDC 48> : Y=20-RNDC 40> 

ва Р=20-ЕН0<48 2 : Q=26-RNDC 405 


за FOR K=1 TO 158 
166 MOVE х.т 


of the way the axes are marked — see program 


3 is , i ec А 118 DRAW LM 
bouncing Calle all joined up by lines. Ше || 120 IF XeUD1279 OR X+U<@ U=-U:GCOL @.RNDC6)+1 


triangle is erased as the next one is drawn. 136 IF Y+¥>1623 OR Y+¥<@ V--V:GCOL G.RNDC6>+1 

W'henrun it looks as if the triangle is turning 146 IF | +Р>1273 OR L+P<@ P--P:GCOL G,.RHDC6>+1 

in three dimensions. — 158 IF M«G»1823 OR М+0<8 Q--G:GCOL &G,RHDCXO»-1 
The program is run in mode 0, but as only 1680 х=х+0:т=у+у 

one triangle is ever on the screen at а time, you = :М- 

m create the illusion of having 16 colours at 245 со y M=M+G 

640-by-256 lution by using the VDU 

IX XXX E poss di pec. plotting 198 R$-GET$ 


colour to be any of the 16 possible colours. In 266 UNTIL FALSE 


fact I have only used the first eight colours, 
and have ensured that black is not used, giving | 3 Draw line relative in the current graphics back- | For values 16-23 a dotted line is drawn. 


seven in all. ground colour. For values 24-31 a dotted line with the last point 
Plot K,X,Y plots a point at X,Y in a manner | 4 Move to absolute position. omitted is drawn. 

determined by the value of K. K has the | 5 Draw line absolute in current graphics fore- | For values 64-71 only a single point is plotted. 

following effects linked to the following ground colour. ; | ; For values 80-87 a triangle is drawn, between 

taines: 6 Draw line absolute in current graphics logical X,Y and the last two points visited. 

0 Move relative to last point visited. 2 оу бил Ж a M in current graphics With the triangle grap че 5, рае пи LA 

1 Draw line relative in the current graphics background colour the triangle program to plot filled triangles. 
colour. с The triangle commands can also let you draw 

2 Draw line relative in the current logical inverse | For values 8-15 the last point in the line is | most other polygons by drawing two triangles 
colour. omitted. next to each other. 


RAM EXPANSION 16k, 32K, 64K, 128K, 256K! 


MEMORY 6502 BASED ZX80 BASED We supply free the basic subroutines necessary. Each is 
UPGRADE (2 are internal modules! ипи. (€ roughly 180 bytes long arid capable of handling one of 
the following functions: 
e.g. ATOM, PET, e.g. VIDEO GENIE, 
UK 101, O.S., AIM ZX 81, TRS 80 1. READ/WRITE program 
) : 2. READ/WRITE screen 
16K £45 ae incl. of £33 n Prices inci. of 3. READ/WRITE string and files 
32K £52 (KINJ У трен CAGA] PSY componens 4. READ/WRITE numerical array 
Ready built 
charge: £10 £7 Take as an example the READ/WRITE screen function 
for a PET. This literally treats the screen as a piece of 
LARGER paper on which you can draw or write whatever you like. 
EXPANSIONS) _ | When you have finished, SYS 940 will store the result іп 
64K £80 кој £70 (Kit)t psu мо: one of the 256 screen pages in just 18 milliseconds (the 


128K £120 (Kit) > PSU пог £110 (кін) necessa blink of an eye!). Another example: the READ/WRITE 
256K £200 (Kit) 


| Not yet available string and files function opens to your Micro as many as 
Ready built 1000 files at any one time! If you want the file 100, write 
charge: £10 £7 string AS with the contents of file 100 — it will take only 
8 milliseconds. 


All prices are inclusive of postage and packing, but 


please add 15% VAT to all totals. Another advantage of memory sectors is that any 
programs can READ or WRITE into the memory so that 
Discs are fast, but in some cases, not fast enough. You several programs can share the same data base. 
тау have a customer waiting for details on the ‘phone 
— and he can quickly become impatient. In such For further details (we can send you free literature), 
situations, when your computer has got to look through please ring us on Southend (0702) 613081, or if our line 
up to a few hundred files, our memory expansion is busy, write to: 
systems really can help. 
AUDIO COMPUTERS 
The memory is divided into 'Random Access Sectors' of 87 BOURNEMOUTH PARK ROAD 
256 bytes each. For example, there will be 1024 sectors SOUTHEND ON SEA, ESSEX 
in а 256K bytes expansion. 
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INTERVIEW 


MICRO MARKET INSIDER 


Kerr Borland, 
managing director of 
Arfon Microelectronics 
Ltd, is one of the key 
figures in the U.K. 
microcomputer 
industry. Together 
with John Marshall, 
he was the driving 
force behind the 
Nascom 1 — at one 
time the most popular 
single-board computer 
in Britain. 

BORN IN EDINBURGH on March 5, 
1944, Kerr Borland was educated at 
Berkhamsted school. After leaving 
school he did a number of odd jobs 
before joining Pan Books as a 
salesman. 

“Tt was an exciting time. We were 
launching the James Bond series and 
books such as Goldfinger were selling 
as many as 60,000 copies a day. 
Unfortunately, it did not pay very 
well and, as I wanted to get married, 
I decided to do something else". 

Іп 1964 Kerr Borland joined 
Sumlock, a leading calculator firm. 
There he learned the marketing 
skills which were to stand him in 
good stead when he launched his 
assault on the British micro- 
computer market. He also came into 
contact with the component side of 
the business which awakened his 
interest in microcomputers: **Micros 
were the coming thing in 
components". 

In 1977 he was appointed U.K. 
managing director of North 
American Semi. In conjunction with 
John Marshall, he approached 
several people with the idea of à 
British microcomputer which could 
be built for less than £200. Despite 
being told it could not be done, 
Marshall and Borland persevered 
with the project. Eventually they 
contacted Chris Shelton of Shelton 
Instruments and commissioned him 
to put their ideas into practice. 

The Nascom 1 was officially 
launched in January 1978, and 
immediately confounded the critics 
who thought it was doomed to 
failure. On the first day of the 
launch, Nascom received 300 orders 
for the Nascom 1, and the company 
was soon deluged in a further 7,000 
enquiries. 

“Nascom won because it was a kit 
and because it was very advanced", 


says Borland. “While other people 
were taking à steadier role, we took 
all the Z-80s and the 4118s and put 
them where nobody else would ever 
think of using them". 

Nascom 1'5 success was also due to 
the price advantage it enjoyed over 
its competitors. The Nascom 1 cost 
less than £200 while its closest 
rivals, the Pet, Apple and TRS-80, 
were up to £400 more expensive. 

Yet, while this price advantage 
boosted sales of the Nascom 1, it also 
cut Nascom's profit margins to the 
bone. Inadequate profit margins, 
increased competition and mounting 
research and development costs 
resulted in cash-flow problems. 
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"Nascom's greatest problem was 
that іг was always too far ahead of 
itself’, says Borland. ''We 
experienced this incredible lag 
where we could never make enough 


money to finance the orders we 
had". 
In April 1979, the company 


launched an upgraded Nascom 2. 
Based on the Z-80A processor, the 
Nascom 2 included 20K of on-board 
addressable memory consisting of 
2K monitor. ІК video RAM, ІК 
user RAM, 8K Microsoft Basic and 
8K static RAM. The new machine 
cost £295 plus VAT, 

However, the Nascom 2 was enter- 
ing a very different market to the 


Nascom 1. By this time Nascom’s 
competitors had been forced to lower 
their prices, making the Nascom 2 
just one of a number of micro- 
computers on the market in that 
price range. 

The Nascom 2 was a technical 
success, but the company was 
suffering from increasing cash-flow 
difficulties. Finally, an official 
receiver was appointed and 
eventually Nascom was taken over 
by Lucas. 

Kerr Borland has а great regard 
for the Lucas management, but ће 


‘The BBC should 
have based the 
micro on the 
ZX-81’ 


does nor think they will find the 
computing market easy to deal with: 
"I think that Nascom's new manage- 
ment has a great problem. Lucas is a 
superbly set-up company, but it is 
use to operating in an entirely 
different field. I feel tht Lucas has 
found itself in a retail market which 
it didn’t really foresee. 

*"Nascom taught me а vast amount 
about the industry and its problems. 
To try and do it all yourself was 
really a very risky thing to do in an 
area where you have multi-billion 
dollar companies". 

Kerr Borland left Nascom in 1979 
to set up Product Launch, а promo- 
tional marketing company. Product 
Launch was designed 
to help form 


— KERR BORLAND 


companies for those people who 
needed specialist marketing skills 
but who did not want to be tied to 
long-term contracts. 

“I left Nascom іп 1979 to do 
something I had always wanted to do 
— run а marketing company. When 
I was with Nascom, I had noticed 
this huge market gap for people who 
wanted to start their own companies. 
You could never find really com- 
petent marketing people to help you 
over the initial hump if you only 
wanted them for three months. The 
marketing specialists wanted at least 
a year's contract". 

Yet, although Product Launch 
proved a success, the lure of com- 
puters was too strong to be ignored. 
In 1980, Kerr Borland set up 
Specialist Micro Designs (SMD), a 
company to be subcontracted to 
design microcomputers. 

"Specialist Micro Designs really 
grew from the friendships I had at 
the time. Also, when Nascom 
decided to call it a day, one or two of 
the engineers who were personal 
friends of mine asked to join SMD. 
It is now going very well and doing 
some extensive contracts for a 
number of clients". 

At the end of 1980, Kerr Borland 
talked to some of the staff at SMD 
and suggested forming a company to 
manufacture peripherals for all the 
main microcomputers — the Apple, 
Pet, Tandy and Nascom. The result 
was Arfon Microcomputers Ltd. 

“Arfon served two purposes”, he 
says, "It put me where I wanted to 
go and it freed my SMD design pro- 
gramme. In a design company there 
are always goes and no-goes if you 
have more than one engineer". 

Wanting to leave London and its 
attendant. staffing. problems, Kerr 
Borland visited a number of sites 
before plumping for Саегпагіоп, 
North Wales: “We looked at South 
Wales, but it seemed to me there was 
a danger of falling into a Silicon 
Valley-type trap where people go 
from one job to another looking for 
an extra £500". 

Mid-Wales also failed to measure 
up to Arfon's requirements, but 
North Wales provided a number of 
ready-built factories which were 
eminently suitable: “We met with a 
very good reception in North Wales 
and were helped a great deal by the 
Welsh Development Agency who 
gave us a factory far bigger than we 
needed or wanted. But the factory, 
which was split into two, had the 
advantage of leaving us with space 


Arfon's range of products includes 
self-contained speech boards and 
light pens. The speech boards use a 
National Digitalker chip together 
with two 64K ROMs to generate 
speech. The first ROM set has a 
vocabulary of 256 words and sub- 
sounds, while additional sets of 
ROM allow the user to expand the 
vocabulary to his own design. 

The light pens use a high-speed 
photodiode and work directly with 
the normally illuminated pixels. 
They can be used for editing, 
moving displayed data blocks and X 
Y plotting, The speech boards 
and the light pens are boxed with 
their own power supplies. 

“By December we had probably 
sold around 500 speech boards, of 
one kind or another, and about 200 
ог 300 light pens", says Borland, 
“although we only really started 
going in August or September. The 
speech boards were successful 
because they hit a market area that 
interested all users. They also 


presented the hobbyist with a 
challenge, because he could use the 
digitised words to build up his own 
vocabulary". 

Arfon's latest venture is a self- 
contained seven-cartridge expansion 


‘Nascom won 
because it was 
very advanced’ 


system for the Vic-20. The expan- 
sion system has its own power 
supply built around a toroidal 
transformer. All the ports are 
accessible and an optional lid 
provides a base for the TV. 

“Tt has proved to be an enormous 
success", he says. “In four weeks we 
sold nearly 2,000 units — mainly in 
the U.K.". 

Future plans include the produc- 


tion of a whole range of cartridges 
such as the RS-232 and a printer 
designed specially for the Vic-20. In 
addition, Arfon plans to 
manufacture a disc controller, user 
port and software cartridges. 

Looking back at the micro- 
computer boom of the late 1970s, 
Kerr Borland picked out two men as 
having played crucial roles — Kit 
Spencer and Chris Cary: “The most 
dominant man in Europe, without а 
doubt, was Kit Spencer. In between 
1978 and 1980 he must have gained 
more than 50 percent of the sales 
market for Pet”, 

Kit Spencer, who masterminded 
the Pet's penetration of the U.K. 
microcomputer market, was 
appointed Commodore's European 
marketing director last year. 

"On the trader market the great 
character was Chris Cary", says 
Borland. “People would complain 
about his discounting, but you have 
to remember that he would place 
orders and accept deliveries that 
added up to more than all the other 
distributors put together. 

“Tt was like а gold-rush. Cary had 
them all discounting — people who 
would never have dreamt of drop- 
ping their prices were forced to 
discount just to survive. Some of the 
things they were giving away were 
unbelievable. They would be making 
£25 on the product and giving away 
£21 power supplies to sell іг”, 

On a more current note, Kerr 
Borland is enthusiastic about the 
BBC computer-literacy series, but 
he has two reservations about the 
suitability of the BBC Місго- 
computer designed to accompany 
the programme. 

*"The BBC micro is a great piece 
of equipment", he says, “Ыш it is 
entirely different to the original 
concept which was really the ZX-81. 
Personally, I would have preferred 
to see them do something based on 
the ZX-81, because then the 
hundreds of thousands of people 
watching the BBC programme could 
have afforded to buy a £71 micro. If 
you have a £200 or £300 micro, far 
fewer people will gain from the 
programme. 

“Тһе BBC Micro was designed by 
committee — I know because I was 
on it at one point. It reached the 
stage where there were 24 people 
sitting around a table and you can't 
design a product like that. 

“Although the micro is a great 
idea, and very good in its own way, it 
is noticeable that in some areas the 
design is 24-man strong". 
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The offered pawn in the 
Queen's Gambit may seem like 
easy pickings, but it will spell 
defeat time and time again for 
your micro if it is not primed to 
recognise this well-known 
snare. John White shows you 
how to program your machine 
for this and other book 
openings. 

MANY COMMERCIAL games of strategy employ 
book-opening libraries in the early moves of 
the game. These are moves the manufacturer 
has pre-selected as particularly suitable for 
responding to moves by the opponent. 

The advantage is that the book-opening 
move can be made almost at once, allowing 
more time for the program to consider its 
other moves. Secondly, it enables the program 


to make moves which long experience has | 


taught are the best. Thirdly, it may enable the 
program 10 avoid opening traps. 

Book openings are found in a variety of 
different games, but the most important 
example is that of chess, where literally 
hundreds of openings are known. А good 
example of an opening trap is the famous 
Queen's Gambit opening. After the moves 
d2-d4, d7-d5 and c2-c4, acceptance of the 
offered pawn, followed by a grim determina- 
поп to cling on to it, nearly always spells 
disaster against accurate play by white. Yet it 
takes a deep search to see this, and all chess 
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computers fall into the trap if they are not pre- 
programmed with a book opening which 
avoids it. 

Have you ever wondered how book open- 
ings are added to a program of strategy? If you 
have, you probably assumed, as I did, that the 
book-opening library is constructed on the 
general principles of *If he does that, that I do 
this or this or this". 

Let us consider what is required of a book- 
opening library. First, very few game positions 
are symmetrical in the sense that a book- 
opening library could be applied to play from 
both ends of the board. You need two libraries 
if you want to be able to play from both ends. 
For reasons of space, most commercial 
programs make do with a library which 
operates from one end of the board only. 

Secondly, the program should be able to 
distinguish between several possible opponent 
responses which lead to different variations of 
the same opening, e.g. the Rauzer and 


Table 1. 


Reference Number Opening 
Random selection by computer 
Sicilian — Rauzer 

Sicilian — Dragon 

Ruy Lopez — Open 

Giuoco Piano 

King's Gambit 

French — Winawer 

Queen's Gambit Declined — Orthodox 
Nimzo-Indian — Rubinstein 
King's Indian — Classical 
English — Symmetrical 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 


= 


Dragon variations of the Sicilian defence 
which diverge only at move 5 in the main 
lines. 

Thirdly, it is desirable that the player should 
be able to select his own opening; failing this, 
an opening can be randomly selected by the 
program. Fourthly, the library should be able 
to prompt its opponent as to his continuation 
in the book. 

The third and fourth features are unusual in 
games computers — again, because of the high 
cost of the extra memory needed. 

Fifth, when a library is exhausted, or the 
opponent diverges from the library, the 
program must return to its own evaluation 
function. I soon found, by simple experiment, 
that construction of a simple tree of openings 
is tremendously wasteful of memory, and 
greatly retards the running of the program. 


The greater the tree, particularly for a deep 
opening of, sav, eight moves, the slower the 
program runs. This becomes noticeable even 
at machine-code speeds. Yet commercial 


g libraries give instant responses. 
lv, this was not the answer. 


In the program presented here, all the 


figure strings in the two-dimensional array 
DS(MO,BO), where BO is the reference 
number of the opening and MO is the move 
number. The opponent responses are stored in 
the array СМО + 1,BO) — МО 1 since one 
further move has been counted by the time the 
response is evaluated. 

The principle is that the machine first 
chooses its opening number, BO, either 
randomly or by the opponent selecting it. It is 
then displayed. If no selection has been made, 
the response is matched against all similar 
responses and then the previous machine 
move, BQ, and the previous opponent move, 
BR$, are also checked to ensure that the 
matched moves have been derived from 
similar positions. 


Duping the program 


In theory, one could fool the program by 
arriving at the same consecutive three moves, 
on the same turns, from a different position. 
Yet this would be unlikely to arise by chance, 
and can be eliminated by careful construction 
of the library. 

In this way, it is possible to switch from one 
opening to another, provided that both derive 
from the same original position. If the 
opponent has selected a book opening, then 
only the correct response for that opening is 
accepted. If no match is found at all, the 
counter BO is set to 0 and the program will 
henceforward ignore the library. 

Тће advantages of this method is that, once 


the number of different openings has been 
fixed, the program always takes the same 
length of time to find each new move. The 
subroutine in lines 910-1170 contains the 
entire method. 

The openings themselves are stored by 
reading a whole series of Data statements. The 
four-figure strings correspond to the array co- 
ordinates of the pieces on the board. For 
illustration, I have set up the data tables for 10 
chess openings on a chessboard. The bottom- 
left square is labelled 1,1; the top-left is 1,8; 
the bottom-right is 8,1 and the top-right is 8,8, 
Thus a Data statement 7866 means: move 
from square 7,8 to square 6,6. This 
corresponds to a knight move from g8 to f6. 


Data conversion 


Castling is stored only as a king move. Extra 
routines recognise this and make the 
appropriate rook move. Various string- 
handling statements convert the raw numeric 
data into the usual algebraic notation. 

Most of the rest of the program shows the 
results. The pieces of the board are 
represented most simply by ASCII codes 
corresponding to upper-case letters for black 
or lower-case for white. This is found in lines 
150-210, and may need alteration according to 
your computer. 

To maintain a static display — that is, one 
without scrolling — some cursor control is 
necessary, and I have used the standard codes: 


[CLS] = CLEAR SCREEN 
[HOME] - CURSOR HOME 
[nCU] = CURSOR UP n times 
InCD] = CURSOR DOWN n times 
[nSPC] = n SPACES 

Equally, vou could use screen Poking. 

USR(62) sounds а beep on my Sharp MZ- 
80K and can be adapted or ignored. Other 
Sharp users will require an extended Basic for 
string inequalities and the logical operators 
And and Or. In addition, the ASCII codes 
given in the Data statements do not fit the 
Sharp, which has a non-standard set for lower- 
case letters. 

When you Run the program, which takes 
about 5K, there will be a stage-wait while the 
moves are stored, You will then be asked if 
you wish to go first. Replying “Y” 
immediately makes the library inaccessible — 
this was put in to mimic the normal play from 
one end of the board only. After answering 
“N”, you will be asked to select an opening — 
choose from the selection in table 1. For a 
random selection, type in 0. 

The computer will now make its first move. 
You may then make your move by entering 
algebraic notation with commas, e.g., from 

{continued on page 35) 


REM** BOOK OPENING $% 

PRINT"CCLS1" 

PRINT" BOOK OPENING by J.F.White." 

PRINT" Storing positions." 

DIMA (B,80,C*(10,10) ,D$(10,100, X (4) „У (42, X$ (42 , YS (4) 

FORI=1T08 

READA (1,8):A (1.1)= A (1,0)+ 22 

A (1,7)=BO:A (1,2) 2112 

NEXT 

КЕМ%Ж SETTING UP BOARD ЖЖ 

REM** DATA ІМ 210 ARE ASCII VALUES FOR R,N,B.Q,K,B,N,R 

DATAB2, 78, 46,81, 75,46, 78,82 

REM ** THE FOLLOWING DATA CAN BE INPUT FROM А DATA TAPE Xt 

2 = 10: КЕМЕ% Z = NO. OF OPENINGS STORED. 

FORJ-1TOZ : FOR I= 1 TO 8 

READ D$(I . J):READ СФ(І +1,Ј > 

NEXT:NEXT 

DATAS254, 3735, 71635, 4746, 4244, 3544, 6344, 7866, 2133, 283546, 3175. 3847,4142 
рАТА1858, 5131, 2244 

DATAS254, 3735, 7165, 4746, 4244, 3544, 6344, 7866, 2135, 7776, 3153, 6B77,6152 
рАТА2В56,5171,5878 
DATAS2854,5755,71563.2B836,6125,1716,2514,7866,5171,6857,6151,2725.1423 
DATA4746,2233,5878 

DATAS254, 5795, 7143, 2836, 6134, 6835, 3233, 7866, 4244,5544, 3344, 3524, 3142 
DATA2442.2142,4745 
DATAS254,5795,6264,55654.,7163,7775,6134,47456,5171,898786.,4244,6877, 3233 
рАТА2826,7272,7574 

DATAS254,5756, 4244, 4745, 2133, 6824, 5455, $735, 1213, 2433, 2233, 7857,4174 
DATA3544,7477,8878 

DATA4244, 4745, 3234, 5756, 2133, 7866, 3175, 6857, 7163, 5878, 5253, 2847, 1131 
DATAS736, 6143, 4534 

DATA4244, 7866, 5234, 5756, 2133, 6824, 5253, 2726. 6143, 3827. 71435, 2433, 2233 
DATA4745, 3113, 2847 

DATA4244, 7866, 3234, 7776, 2133, 6877, 5254, 4746. 6152, 5878, 7163,5755, 5171 
DATA2B47, 4445, 4735 

DATAS234,. 3735, 2133, 2836, 7273, 7776, 6172, 6877. 7165, 7866,5171, 5878, 4244 
DATASS44, 6344, 2444 

REM ** END OF DATA ** 

INPUT"DO YOU WANT TO GO FIRST(YNND? “sas 
IFAS="V¥"THENPRINT" CCLS3": GOTOS00 

INPUT"CHDOSE YOUR OPENING "; B$ 

BO=1;PRINT"CCLS3" 

MO=M0+1 

IFBO< SOTHENGOSUB 910: IFBO< >OTHENSOO 

REM ** MAIN PROGRAM HERE xf 

REMXx* 

REM** NUMEROUS LINES ЖЖ 

PRINT"LCUJMQGIN PROGRAM": USR (62) USR (62) 
X$(1)z"0":X$(2)-"O"z:X$(3)z"O":X$(4)-"O" ! 
КЕМЖҰЖ | 
PRINT" СНОМЕЈ FROM Mg KS CTD 3":,"3X5(2) 4." то "SXSCS) р" ,'":Х%<4) 
USR (62) 

IF ACX(3),X(4))= 107 THEN R-1:R1 = X(3): GDSUB 8BO 

REM ЖҰ CASTLING 

PRINT: PRINT 

FORJ=BTOISTEP-1:FORI= 1 TO 8 

РКІМТТАВ(5%1-5); 

IFA (Т,Ј)=0 THENPRINT"."::GOTO690 

PRINT СНЕФСА (I,J)5; 

NEXT:PRINT J:PRINT: NEXT 

PRINT: PRINT"A B Б р Е F 6 

PRINT" СНОМЕ 1222 CDI"; 

INPUT"YOLR MOVE. FROM ? " :81%,81+  :USR(62) 

IFA1$-"O"THEN PRINT" CHOMEIC24 CDI";:GOTO750 

5070790 

РКІМТ"ВООК OPENING REQUIRES FROM ";Ү%(19; 

PRINT" ,"s¥S(2)3" TO %У6(35);" ,"3Y$(4)3 
FORIzs1TOZOOO:NEXTI:PRINT"LHOME3E24 CDI"; 

PRINT"C38 SPC1";:GOTO710 

INPUT" TO 7 “GAZ, 826 105К (62) 

КЕМЖ% ERROR CHECKING HERE жж 

Al=VAL (СНЕФ (ASC (A1%S)-16)) 

Біс УА (В19): B2= VAL (82%) 


(listing continued on page 35) 


YOUR COMPUTER, FEBRUARY 1982 33 


" DICTATOR 


state. The object of the game is to avoid revolution, 
escape from assassination attempts, and maintain 


army, and maintaining a secure economy. This is a 


Another great adventure game from Bug-byte for the 
16K ZX81. This time, you are the President of a small 


your popularity, while managing the secret police and 


BARCLAYCARD 


CONSTELLATION 


Turn your ZX81 into a telescope! The program will 
produce a simulation of the night sky as seen from 
any chosen position on Earth at any chosen time this 
century. You can point your “telescope” in any 
chosen direction, move it up, down left or right; 


zoom in or pull out and display the stars by 
magnitude or constellation 


Price £8.00 


RENUM 


Complete renumbering program for the ZX81 
Renumbers line numbers, GOTOs and GOSUBs. Very 
fast. A must for the serious programmer 


Price £4.00 


ALL QUR PRICES INCLUDE VAT & POSTAGE 


Access and Barclaycard orders accepted on 
051 227 2642 (24 hour service!) 


very complex simulation, utilising the whole 16K, and 
the cassette comes with an eight page booklet giving 
full instructions and hints on how to survive. Can you 
stand up to the pressures of life as a dictator and 
prevent unrest from spreading? Place an order today 
and find out. 


Price £9.00 


VIC-20 software 
now available 


N 


VICMEN 


Fantastic arcade-type game for the unexpanded VIC 
based on the popular “Рисітпап” game. Makes full 
use of the VIC's colour, sound and graphics 
capabilities. Written completely in machine-code. 
SUPPLIED ON CASSETTE FOR ONLY £7.00 
inclusive. 


98-100 THE ALBANY 
OLD HALL STREET 
LIVERPOOL '.3 9EP 


Acorn Atom 


Acorn Atom 
«ӨК — Belauian 


ATOM INVADERS 12K, Gr. 4 £8.00 
PINBALL 6K, Gr. 2 £4.50 
ATOM BREAKOUT 4K, Gr. 1 £4.00 
2 i i FRUIT MACHINE BK, Gr. 2 £4.00 
We've done it again! STAR TREK 12K, Ғ.Р £5.00 
i DISASSEMBLER 2K £4.00 
Yet another fantastic arcade game UFOBOMBER X |, ою 
| : | ~ 'YRINTH 12%, Gr. 2А, Р, 
from the leading suppliers of Atom EPH DE n бі £6.56 
| software, this time based оп the BACKGAMMON 7K £7.00 
popular “Galaxians” game. Fast- , T. £4.00 
moving, high-resolution (graphics LAST RUN 7K £3.00 
mode 4) aliens combine with realistic WIGGLE + RHINO 10K £5.00 


SQUARES + SIMON + PARACHUTE 8K £6.00 


| sound effectgs to make this one of the MINI-BREAKOUT = MIN-INVADERS 2K 64,50 


best Atom games available. All the [Ae oneri s NN соло 
usual features — swooping aliens, C12 CASSETTE £0.70 
| three lives, high-score etc, Can you 
get through six fleets of aliens, each фы THE PROGRAM YOU'VE BEEN WAITING FOR 
level becoming more difficult? rer Mengen docte rdiet разак ам Mente dede rre 
| The game is supplied on cassette for tede tur QI uusünrere PRCE GNU N60. CON Fe OAGET 
| the 12K Atom. OUR PRICES INCLUDE WAT AND POSTAGE 


Жж АА Ж 


: FLIGHT SIMULATION 
А PROGRAM FOR THE 12K АТОМ 


ALL PRICES INCLUSIVE 
TELEPHONE 051 227 2642 


BUG-BYTE 
Microcomputer Software 


98-100 THE ALBANY 
OLD HALL STREET 
LIVERPOOL L3 SEP 


Written for Bug-byte by а 747 pilot. Accurate simulation of 6 РА ota oe Planes extend: 
а 747's cockpit display (airspeed, altitude, rate of climb 

attitude, flaps, etc, and graphic display of horizonta 

situation and attitude); allows you to guide your craft to 

the landing strip. On making your fina! approach the 

display changes to a high-resolution 30 representation of BUG-BYTE 

the runway coming up to meet you. A real test of skill Microcomputer Software 
Finding the runway is quite a challenge — landing safely 28-100 THE ALBANY 

is even more difficult. If you succeed, you are awarded à OLO HALL STREET 

skill rating and the chance to take off and try again LIVERPOOL L3 SEP 


REQUIRES FLOATING POINT ROM PRICE ONLY £3.00 
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This could be far more fun than learning Бу | method used Бу commercial manufacturers — 


d,7 to 4,5, or enter а,1 when the computer | rote from a book. I suspect a yet simpler way may exist — but I 
will tell you what you ought to e I wrote this program to find a way of storing | hope that it will save some readers from 
When the library is exhausted, or if vou | book openings. I still do not know if this is the | reinventing the wheel. ІҢ 
enter а move not recognised by ies program, | = 
g^ Prog ippears. The 
the warning "Main Program" app m ГІ ће бену continued Kom pagr Sa) 
machine now enters а continuous 
accepting only your responses without reply, 830 AZ=VAL (CHRS (ASC (A2%)-16)): IF AC(AL,B1)<90O OR A(A1,B1) >115ТНЕМ7 10 
and should be terminated with Break, 840 А1Ф=6ТКФ (A1 ):082$-STR$(A2 ) 
CTRLic etc., as appropriate 850 A(A2, B2)=A(Al,B1)1A(A1,B1)=0 
x cl eet 860 IF A (A2, B2) = 75 THEN К=В: Кі= A2:G0SUE 880: REM %% CASTLING 
Ihe Data statements X 870 GOTOS 
replaced by Data tapes or di: t would be B80 IF Ri = 5 THEN A(4,R) = АДЕ): A,R) = 0 
Е y easy tot dae iam Зы "spes entitled | | 890 IF R1 = 7 THEN А(6,Б) = A(B,R): A(B,R) = о 
Хіт ZOW 1 f [ 15 3 | 700 RETURN 
: zo wit зоре 2 2 ds d 910 BO0$-"";BP$-019-B1$-02$-B2$ 
g с rning book оре || 920 ІҒМА (ВФ) 20 THENBO=VAL (ВФ) : ТЕВРФ = СФ (МО, BO) THEN1010 
950 FORI-1TO Z:REM %% Z = NO. OF BOOK OPENINGS 
The opening 940 ІҒ(ВРФ= СФ (МО, I) AND(BOS$- П%(М0-1,1)) THEN 960 
- 950 GOTOS970 
960 IF ВКФ = C$(MO-1, I) THENBÜSsBOS + STRS(CI) 
970 NEXTI 
980 IF В0Ф- "" THEN В0=0: RETURN 
990 BS = INT(LEN(BOS) XRND(1) + 1) 
1000 BO = VAL(MIDS$(BOS,BS, 1)) 
1010 IF VAL(D$(MO,EO))-0 THEN ВО=0 :RETURN 
1020 X(1) = УА (ЕРТ (D$ (MD, ВО), 1) ) 
1050 X(2) = VAL(MID$(D$(MO, ВО) ,2.1)) 
1040 Х(5) = МА. (MIDS (DS(MO,BO),3,1)) 
1050 X(4) = VAL(RIGHT$(D$ (MO, ВО) ,1)) 
1060 BOS=STRS(X (1) )+STR#(X (2) ) 4STRS (CCS) ) +578% (X (4) ) s ВЕФЕВРФ 
с 1070 A(QCUGD.XODO ACC (1), K 02) ACK (1), Х(2) )=0 
1080 Y$(1) = LEFTS$(C$(MO*1,BO0) , 1) 
1090 Y$(2) = MID&(C$(MO*1, B0) ,2, 1) 
p 1100 Y$(3) =  MID$(C$(MO*1, BO) ,2, 1) 
1110 Y$(4) = RIGHT$(C$(MO*1, EO), 1) 
i | b 1120 FOR К=1Т05 STEP2 


1120 X$(K) = CHR$(ASCI(IGTRS(OX(GO ) ) ж16) 
В | 1140 ҮФ(К) = СНБК%(АҺ5С(ҮФ(К)) *16) 
- Е | 1150 Х%(К%1) = STRS(X(C*1)) 
ek 1160 NEXT 
FROM 9.1 1170 RETURN 
PENING REQUIRES FROM E , 


ADULT GAMES 


FOR JADED MINDS. BAD 
TASTE IS OUR SPECIALITY 


No com 
collection 206 


ІК 2Х8 


самеће No. | 
for the over 16% 


3.00 


ACNE 


satisfaction | in 
squeezing all of 
the pustulofing 
pimples 


Неге at inst. A set of programmes to turn your 
a Sinclair 2Х81 into а powerful education, tool. 
"Amd усы don't even need to know programming. 
There are clear ni yr pore and plenty of tips 
4 advice. Designed to Grill & practice 
the promote learning interaction & discovery. 


Includes :- 


TORTOISE 
A simplified 
version of the 
famous Turtle 
programme 


ED ILE 


Combines the 
fun of arcade 
games with 
learning 


: c. ame 
VASECTOMY 


at the mercy of 
a short-sighted 
drunken surgeon 
ouch! 


xL 


ROYAL FLUSH 


unblock the old 
Palace Sewage 
carefully ог it's 
Brown Alert! 


HITLER 
infuriate Der 
Fuhrer, Stuff a 
whoopee cushion 
up his wheelchair 


SMUT 
endless pithy 
poems, prayers 
and puns 


> 


REAGAN 
help old Ronald 
dye his hair. 


before he starts 
war 


Educare's 


50 


ІК PROGRAMMES 


for 
PRIMARY 
EDUCATION 


P's'N'Q's 
unbelievably 
pathetic, this is 
the pits of Бод 
taste 


fit 1K 


Creative use of 
graphics 
Many innovative 
ideas 


Fully documented 
includes many £4.95 only 


DOLE 


can you make 

less of а hash 
thon the recent 
Govt. policies? 
cassette No 2 
for the over 185 


games incl. p&p 

Graph-plotter @ Histogram & Simon-spell @ Sketchboard @ Times-table @ Sets 
Series-quiz Ө XY-coordinates @ Count @ Equations @ Areas Ф Guess-a-Volume 
Angles @ Upstairs - Downstairs © Music-notes @ See-saw @ Wipe-out @ Spell 


Temperature @ Clock @ Money Ф Snake EDUCARE 


Mastermind @ Number -shoot @ + 26 more 


copies Едисаге'5 so] 


?'EDUCARE |! enclose cheque/postal order for Ё .......... 


SEDUCTION 


explicit sweet 
talk leads to 


ON THE OB 


the rewards of a 
good or evil life 
resulting in 


CONCEPTION 


modesty forbids 
фп explanation , 
but it results in 


which infests our 


Hero's bloodstream 


until 


WIRTH 
& after а messy 
delivery our Hero 
is born. Nextit's 


DR. DEATH 
ends his mortal 
existence. His 
spirit is released 


RUBICS DUBE 


and we help him 
grow up all over 
Then he's ready for 


& Saton wrestle 
for his tortured 
soul Amen. 


|| 139a Sloane St. 
| London 
SWIX 9AY 
"ryan 444...аш-»-...., Гаме con market your programs too 


Let your child benefit carly. Send now. 


prices include 8 GAMES ON EACH CASSETTE bizarre audio intros cavoliingly desiriglive 


instructions, postege А package. SPECIAL OFFER - only £700 for both ol these «ossettes 
send to: AUTOMATA LTD.. [Dpt. Yl, 65A Osborne Road, Portsmouth POS ЗІН, Hants 


send 5. А.Е for details! 
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ОАМЕ5 
DOMINO DUELLIN 


David Smith delves behind the a game has a natural relationship with string 
simple facade of dominoes to variables, so the chain is represented by E$ to 


пари ве а which it is easy to add dominoes to the left — 
reveal an ИП Шо micro see line 2140, for example — ог to the right — 


game. line 2190. At each new deal the board is re- 
IN А GAME OF dominoes between two players, | newed simply by Е5=“ ", and special allow- 
there are four types of domino, depending on | ances have to be made for the first domino 
temporary ownership. Type 1 arethose belong- | after a deal where no end-match is required — 
ing to one player; type 2, those belonging tothe | see line 2070. 


other player; type 3, those in the chain of Let us suppose that the random selector in G: comrnacdorr 


dominoes on the table; and type 0, those | line 1660 has chosen the player — 25 opposed 
dominoes not in use. to the computer — to play first. It seems only 

As each domino can be thought of as two- | reasonable to tell him which dominoes he has 
dimensional, dominoes are referred to in the | been allocated, and this is done in lines 1630 
program by an array, D(X,Y), dimensioned in | onwards. A menu of choices follows from line 
line 1020. Any member of the array can then | 1700 to 1760, before selection of the domino 
be assigned a value 1,2,3 or 0 according to the | to be played. 


type of domino. Various checks have to be made to verify the 
Initially and at each new deal, all D(X,Y) are | player's choice is legal; is it his domino to start 
set at zero. During the deal — see lines | with? Does it fit? Is he genuinely unable to 


1570 to 1660 — nine dominoes are chosen at | play? Since you must play whenever possible, 
random, and set at 1 to represent allocation to | the computer must check your position when 
the player. Similarly, another nine dominoes | you say you cannot — see lines 1770 to 1850. 
are selected at random and set at 2 to represent | The information obtained if you are unable to 
allocation to the computer. As soon as any | play is used in lines 1870 to 1910. 
domino is played, it is set at 3, not 0, to The computer strategy is in three parts 
distinguish the fact that both players now | which overlap within the program and are 
know the position of this domino. difficult to follow unless you have grasped the 
The chain of dominoes which forms during | principles. If the computer is to play the first 


à REH-DOMIHOES COPYRIGHT D.H.SMITH. 1570 REM-DERLING THE DOMINOES. 
aon DOCUMENTED VERSION. 1588 FOR 1=1 TO 18 


(s THE MACHINE CODE ТО WHITE THE SCREEN QUICKLY. 
3.95.1 169,0 133,94,162.4. 166, 0, 153.166. 145,54, 200, 203, 249 


(e ЈЕ INT(1/25*€1/2 THEN DX, Y )=1 
e pnooy-2 

МЕХТІ " 

за FEM PRINTING THE DOMINOES 

6 СОЗЏЕ 4200 


FE D A FOKEI,A NEST 
= [F PEQUIFED. 
DEZ INT: jGGeFHDC2 › 


A PRINT” T 6% 
PRIHT"R pont 
ec PRIHT MA: po 


250 REM WHOSE TURN TO START? 
666 DE-DE41 IF INT(DE/2)=DE/2 THEM 3196 
70 REM-PLAYERS TURM STARTS HERE. 
PEM PLAYERS FIRST DECISION, 
96 IF Et="" THEN 1930 
A MIST-"VOUR CHOICE OF PLAY* 
О M2$-"1=LEFT 2=RIGHT* 
720 M33="3=CRNNOT R*KESIGN" 
3 GOSUE 


S. Br D.N.S9MITHM." В 
FEOUIRE INSTRUCTIONS "Na (С "Ma^ 
A=" N"THEN1 250 


п; z - 
PRINT" на THIS 13 PLAYED LIKE ORDINARY DOMINOES" 
O PRIMT"d EXCEPT THAT POINTS NAY BE SCORED." 

РРІНТ" ИЯ YOU PLAY THE COMPUTER AND win IF youre 


бй PRINT*& GET EXACTLY FOINTS EFFE THE" 30:00506 2398 Ct«R4 

76 PRINT’ А COMPUTER DO z Ә IF C$="R*THEN 4150 " 

а PRINT"Na ТО SCORE FOTHTS THE ЕНІ DOMINOES MUST” а CeVAL(C$>- IF ССІ ОР СОЗ THEN 1700 
РЕІНТ"а TOTAL A MULTIPLE OF 3 OF 5. IF С<23 THEN 1930 


РЕМ CHECK THAT PLAYER CANNOT GO. 
M1$2"0K.":H242"* 005062430 


PRINT"NÓ EACH МӘЛТІРСЕ SCORES 1 POINT,” 
PRINT" PRESS ANY KEY АН ] WILL SHON 
PRINT" И EXAMPLES OF SCORING POINTS.” -GOSU 
з РЕТІНТ = ЛИН" 5' ; 

248 L=INT( Ген 
о FFeRIGHTE(CS 


а FOR [80 TO é 
FOR 1-і TO 5 
G IF ІКІ.27><21 THEN 1556 
IF ім GR 1-4 THEN i 
IF 1=2 CR I-F TMEH 1928 
1950 НЕ ІТ Ј:НЕХТ І 


280 PEINT а FEMEHMEERING THAT ES 
РЕТНТ" а FOR DOUBLE. THE: ENDS „то 0 TAL FOR THE" FEINI "8 REOVE РЕј=" 


PRINT” дин "RIG e" "M3 "MULTIPLES ОҒ DC Ls 
310 PRINT" : у x ; KL, [>= 
320 PRINT" Hd TOTAL FOIHTS Sco Oe = 
PRINT’ sa FOE Я FURTHER EXAMPLE Е.І 
340 PRINT" на TO PLA? THE GAME PRES 0 JFASCS"P "THEN 1220 
FEM-SETTING OUT SCREEN. t H2sz"* 
PRINT" T SY E ОҒ DONIN 
РЕІНТ* ин :ТАВ(5>2;" COMPUTER ТОМІНОЕ GAME Ене ¿$= 
PRINT" а (rSTATE-ÓOF -FLAY-HESSRGE » ODORE 55 
РЕТНТ"а | || | 
а РЕШТ"а | DEALING. i iyos |“ Ñ F 
0 РЕЈНТ"а Џ ІМЕ » ІР 
га PRINT" a l | iHINe®721* $< -E 
PRINT" — n) ннан AL vs = 
a PRINT" е-Ү(іЖ- DOMINOES — ~ 55 45 
ҒОКІс! TO 2 -РЕТНТ"а i " НЕХТ 15574 716: 
PRINT’ a --- ғ 
5 PRINT Болат е түл RIG SHT F< STR 2 2 X.Y - cx . 
PRINT" Spr I" Ps RIGHTSCSTRECPS) 2) 2050 Mise"NDT POURS. TRY AGAIN 24% 


а РЕМ РЕНЕН DOMINOES 


“THEN EI-XR4v£ GOTO 2210 


5%а "3, төс" 


а 53-554" 11 У T PLAYERS DOMINDE. 
а FEM PELEASING DOMINOES FROM PREYIO ОННЕК5 IR AND КЕМЕНІНО THe BORPD Es, T 2 THEN 2150 

530 Ег="" Среэ Cd 2160 РЕН FIT TO THÉ LEFT END 
O FOR 1-8 TO 6 2110 IF X£zLEFTSKES. 1 
а FOR JzI TO6- DL, f= neXt! 21278 Н1%-"ІТ DOES HOT FIT 

56 NEXT 2128 FOR [=] 70 2000 НЕХТ 
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S90 vYzINTC?SRNDC22» Xe INTCCYeLo*RNDCGO» 1 


змя (LEFTSCES,1>) RBEVRLCRIGHTECES, ] ^! 


THEN 2 
y Ворен! 


a eor 


THEN 1598 


domino of a deal, a selection is made from a 
predetermined list of alternatives in lines 3190 
to 3300 which, incidentally, appear in the 
program in reverse order of actual priority. If 
the game is in full progress, a copy of the chain 
of dominoes E$ is made into F$ in line 3060. 


m mx mm mm mw 
| ди P a 
Idd J 


Figures 1 and 2 and, below, the flowchart. 


In this way, various alternative dominoes can 
be fitted to F$ and scored without affecting 
E$. The highest-scoring computer-owned 
domino is then selected, stored in El, E2 and 
E3 in line 3570, awaiting possible use later. 
The final part of the computer strategy is in 
lines 3500 to 3570, where depending on the 
state of play indicated by the players score PS, 


START — 
set variables 
and screen 


Renew and deal 
dominoes from 
D(6, 6) 


either the high-scoring or the defensive 
domino is selected — sometimes they are the 
same. The domino is displayed, ownership 
transferred, and play continues as indicated in 
the flowchart. The 5,3 domino shown in 
figure 1 has been made from the Pet graphics 
shown in figure 2. 

The string S$ is simply a list of five-figure 
screen Poke numbes, each of which is used as 
a reference point for the rest of the domino to 
relate to. The value of S determines whether 
the domino is in the top row, left row, right 
row or bottom row, and is used to select the 
appropriate subroutine to Poke the domino 
image on to the screen. 

_ The main problems in adapting the program DISPLAY 
lie in the display system. The machine-code as below 
screen white-out in lines 1030 to 1060 will 
need replacement either by machine code or a 
Basic program to white the screen. The entire DISPLAY 
display system would need revision as it is — select next space on board from S$ 
| largely machine-based, dependent on the Pet — select appropriate dominoe poke routine. 
| graphics and screen location numbers. m en orga to screen and print scere. 

А simple version of display would be to — lisi lor ie dta Tre: does 
delete lines 2470 to 3040 and replace them with 


2470 PRINT E$:RETURN WIN 


and rewrite line 4250 so that the player's Бет х тип 
dominoes were printed instead of Poked. 9 


Computer 


COMPUTERS TURN PLAYERS TURN 
Select high Menu. 

scoring dominoe. Get choice. 
Select defensive Check ownership. 
dominoe. Check fit. 

Check state of Fit to Е8 

game and choose 

appropriate dominos. 


pers annal 
comnmn.utic 


2190 [F XE-LEFTS(ES, 1 УТМЕНЕФЕ ФИФЕ Е GOTO 2210 
2150 Еғ-Х%%Ү7%-Е4 COTO 2218 
8 REH-FIT TO THE RIGHT END 
О IF Xx$zRIGHTSCES, 120 V &eP LGHTECES, Lo THENZ 150 
о GOTO 2126 
SA IF K#*RIGHTSCES, 1 )THENES=ESexS+¥4 COTO 2210 
2200 ES3ES*V£4«4$ GOTOZ21980 

8 REN-DISPLAY PLAYERS DOMINOE 

GOSUB 2478 
БЕМ SCORE FOR PLAYER. PS. 
e GOSUB 3050 
IF P4PS 272 THEN 2228 

iF Fer$72 AND (ЕН<ЕР:-2 THEN 2230 

а Р5=Р5+Р 

e PRINT" SIUN" > TAB 32) RIGCHTICSTREE PS9- z» 
230 REM CHECK ING FOR A KIH. 
а IF РӘ<>72 THEN 2360 
"HUNGA BEING HIHS,":M23z"" 
>=65 THEN M25-" BUT а CLOSE САНЕ!" 
255 THEN M2S="OU ЕРЕ TOO Goon! 
Mz PRESS id КЕТ,“ 


2718 REM-LEFT SIDE ІЮМІНСЕ 

2720 POKES, 98 РОКЕ5+|,. 32: POKES*2 
z2-40 рех: 005 SUB27 90:5=5-80 [ey 

д 05082790 : RETURN 

РОКЕ5,32:РОКЕ5-1,32 РОКЕ5З+2, 225 РОКЕЗ-40, 32 РОКЕЅ- 39.32: РОКЕЗ-38. 225 
IF 02 1ТМЕНРОКЕ5-4а, 122 

IF DS ЗТНЕНРОКЕ 5, 162 -POKES-39, |08 

EF D» 1 THENPOKES+ 1 126 

ORD=4 THENPOKES +1. 108 


RD=5 ES 1 
8 JFD=6THENPOKES+]. 98 POKES 
RETURN 
0 FEM-RIGHT SIDE DOMIHOE 
ð Dex GOSUB2ESO:Dzv:52$480 G0SUB2960 z2€5450 POKE 5,38 РОКЕ5-1,38 
252: RETURN 
FÜKES-1.32 РОКЕЗ-2 97: CONES SEA) 32° PORES+39.32: POKES «3S, 97 
2 NPOKES-1,123 POKES*4a, 

IF D>STHENPOKES , 12 


500 [FD=4THENPOKES+ 
à ТЕВЕЂТНЕНРОКЕС+ 
ТЕ Ва6ТНЕНРОКЕ 5 + 23, 


SUE 2390 RUN 1078 & POKES-1.98 
THE PLAYERS DOMINOE. 2930 RETURN 
Хәш3 GÜSUB 4200 IF CPs THEN 3970 2340 REM-EOTTOM ROW DOMINOE 
O POKES. 225 РОКЕЗ-40.225 РОКЕ5-80,25| 5з2-! Dex GOSUBZa7a 
N-GET SUBROUTINE, S=S-2: D=4 : GOSUBOS70 RETURN 
2 POKES. 32:POKES-46. 32 POKES > POKES-41.32 POKES-31.226 


Tht [FAs=" 


*THEN2919 а IFDDSTMENPOKES ]24 РОКЕЗ-41,12 
à [FIO]THENFOKES-1. 124 
ð IFDei1THMEHMPOK 40.123 
ð IF D=20RD=<THEHPOKES , 
20 IFD-30RD-50F[D-5THENFOH с 
ІР «еТНЕНРОКЕ2-40,225 РОКЕЗ-41, 225 
à RETURN 
® КЕН-5СОКЕ SUBROUTINE, 
Р: Е 
à Маги М5=0 
ПЕРА СЦЕРТЕ ЕФ, 1) ) 
BeVALCRIGHTECFS, 1) 
IF LEH«Ff5-22 THEN 3138 
0 IF РІСНТЕСРЕ, 159 MIDECFS.LENCFS)~1,1) THEN Ет2%р 
а IF LEFTS(F S, »2MIDSCF £2, 1D THEN A=2#Å 


REM- M SAGE SUBROUTINE. 

PRINT” диик" : TAB Ce» "а 

0 PRINT" Se" | TRECE»; ^8 

> PRINTTABCS) "а 

FEM-DISPLR'Y DOMINGE S/ROUTINE. 

| SELECT NEXT SPACE FOR DOMIHOE 

IFLENCES»=2 THEN 2232824 00Т02600 

ЈЕ С<>1 THEN 2530 

5: VRL<LEFT#<S#.5)) SsenIDscse.6> 

B VALCLEFTECER. 15» Y=VALCMIDSCES. 2.1» 

(522 THEM 2560 

ҮНІ <ЕІОНТ%С53,52) SETLEFTS! SE, LENCS43»- 55 

'"ILOHIDECERT. LEN: ES»-1.1»»' VeVRLCRETIGHTSCES, 1)» 
" ^» 


Bossen’ 
14111111211111111! АЕ ИЗ Т 


THEM М2-Т/3 
29 OR <-22423 OR 5-32659 THEN 2710 THEN Н5-Т/5 


5-1 
3168 P-M3eMS: RETURN 


3:70 PEHM-COMPUTERS ТЈЕН STARTS HERE, 
2 OGOSLIE2630 3180 M14-2"COMPUTINGO REPLY." N2s="" GOSUB 2420 IFES CS ""THEH 3316 
42.225 POKE <+82.254 RETURN 3198 FEH-SELECT FIRST DOMINDE 
POKES *40, 32-POKES* 41. 32: POKES #80. 38 POKES +21, 25 3200 FOR [=0 TO 6 РОЕЈ= [706 
3216 IF Del, Jo=2 ТНЕМКЕ1 <3 СОТОЗ2 30 


122 POKES+40, 108 3220 NEXTJ-NEXTI 
POKES +41 126 3230 IF 16, 2)=2 
THENPOKES #41. 108 3248 ТЕ 063, 3)=2 
[Fp-30R[2STHENPKESe41, 127 3258 IF 064,6)=2 
f)-oTHEHFOKES«4O0.225 POKES*41.229 Зеба IF DC1,$ 

ets 3270 IF 162 


(continued on next раде) 
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(continued from previous раде) 


3288 IF D(4,5522 THEN х=4:у=5 

32:70 IF D(6,60-2 AND D(3,6»€-2 THEN X*6 PLI 

3308 Cz1:60TO 3936 

3318 REN-COMPUTERS STRATEGY. 

3320 REM NULLIFY PREVIOUS CHOICES 

3330 C0O=0:MAX=0:Ff=Ef L=YAL(LEFTS E$. 1o» R=VALCRIGHT#(ES.1>> РМЕ5О 
3340 El-7.£2-7:E3-7 Е4=7 Е5=7 Eo-7 Егег Ese? E9€7 
3350 REM TEST EACH COMPUTER DOMIHOE FOR FIT TO CHAIN OF DOMINOES., 
3360 РОК 1*6 TO 8 STEP-1 

3378 FOR J=ó TO 1 STEP-1 

3386 IF D(]1,Jo4»2 THEN 3492 

3398 IF IOL AND JOL AND [COR AND JDR THEN 3490 
34080 согсо+! 74-БІСМТ%С2ТРФСІ»,1) IS=RIGHTECSTPSC I), 1D 
3418 IFI@LTHENC=1 F$-Jf4[t4F$ 007013440 

3428 IF JeLTHENC=1 °F e=[$+Je+Fs GOTO S440 

3438 GOTO 3456 

3440 GOSUB 3580 

3450 IF I=RTHENC=2 ҒӛгҒ%%1%»7% 00703420 

3466 IFJzRTHEMCs2 F$sFf*Jf*If GOTOS486 

3476 GOTO 3498 

3480 00508 3528 

3490 NEXT JS МЕХТІ 

3508 REM SELECT SUITABLE DOMINOE 

3518 IF С0<20 THEN 3550 


3520 MIS="CONPUTER CANNOT GO,":M2f2"" GOSUB 2430°FOR [#1 TO 2900 NEXT 


3538 IF C=3 TREN M1$="NO PLAY POSSIBLE." GOTO 3900 
3540 00701670 
3550 IF E4=7 THEN 3570 


3560 IF FPS#64 OR PSe66 OR P2567 OR MAX=G THEN С=Е7 и=Е8 Y=ES GOTOSS30 


3570 C*El:X*E2' У»ЕЗ GOTO3936 

3588 REM-CALCULATING SUBROUTINE. 

3530 GOSUB 30760 

3600 IF Р+С5=72 THEN X*I Ys]: G0TO3936 
3610 IF P+CS>72 THEN Ғ-ф 

3628 IF PCMAX THEN 3640 

3630 МАХ=Р Е|-(:Е2-1:Е3-/) 

3648 IF Р5-64 OR Р5е66 OR Р5267 OR MAX=G THEN 3660 
3658 GOTO 3818 

3660 0%-Ғ%:Рбед 

3670 FOR K-8 TO 6 

3680 FOR 2-к TO 6 

3698 IF Іхк,22-3 OR рСК,2)=2 THEN 3798 

3708 KS£*"RIGHTSCSTREOO , 10  Z£SRIGHTSCSTRSCZO 1) 


3710 IF KSzLEFTSCG$,15 THEM 04-2%%К%%0% GOTO374a 
3720 IF 2$=LEFTS(G$.1) THEN 0%-К%%240% б0т03740 
3738 00703750 

3748 GOSUB 3820: ІҒ P>=PQ THEM PüzP Е4ш( ES=I Е6е) 

3758 IF Кӛ-810НТ%(0%,12ТНЕНО%сб%%К%-2% сотозтав 
3760 IF Z$RIGHTS(GS, 1) THEN ОБ=06+24+КЕ 00703780 
3778 GOTO 3798 


3788 GOSUB 3920:IF P>=PQ THEN Рб-Р:Е4аС:Е5в«1:Еб») 
3798 НЕХТ2: ҺЕХТК 

3800 IF РОСеРМ THEN Е7%Е%:ЕВеЕ5:ЕЭ-Е6 РМЕРО 

3810 F$*Ef RETURN 

3920 REM-SCORE 0% 

3838 М3-0:|“5еф 

3840 A=VALCLEFTS(G#,1>> 

3850 BeVRLCRIGHTSCGE, 12» 

3860 IF LENCGS)=2 THEN 3890 

3970 IF RIGHTS(GE.1>= MIDSCOGS,LEN(CGSO 71,1) THEN ВегжЕ 
3888 IF (ЕҒТЯ(0%,12-М10%4(0%,2,12ТНЕН A=2#A 

3890 T=R+B: IF CT/S*INTCT/3>) THEN. М3»Т/3 

3900 IF<T/S#INT(T/S>>THEN М5еТ/5 

3910 PzH3«H5:IF Р5+Р>72 THEN Р=@ 

3928 G$zFf$:RETURN 

3930 REM-COMPUTER PLAYING ITS CHOICE 

3940 Mif*"COMPUTER PLAYING” M2$2S5TR$ OO*STRSCV» 60506 2420 


ZX810wners 


Protos 


Keyboard is here: 


At last! A rea/, full size keyboard in a top quality case for 
your ZX-81. 

Simply unscrew your ZX-81 printed circuit board from its 
black Sinclair case and plug into Protos. 


FULLY BUILT £64.95 inc. VAT 


€ More accurate; faster typing with bigger and rea/ keys 
• 40 colour coded key-tops for easy reading 

€ Robust, 'big' computer construction 

€ PCB prepared for more add-ons to come 

€ New edge connector provided for Sinclair and other 


manufacturers' peripherals 
€ Key legends can be changed for future new ROM functions 
e Sinclair PCB fully enclosed — and room for much more 


If you feel you've outgrown your ZX-81 don't sell it for 
peanuts and move to another system. Add it to Protos 
and make your ZX-81 grow. 


For details, large SAE, please. For orders add £2.50 post and 
packing. Cheques to ‘Frome Computing’. 


Protos Frome 


Computing, 


20 Ash 
Computer: 


Somerset, 


Systems BA11 2SF 
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----------------------------------------------------5::5:55БББ5Б>БББББББББББББББББББББББББББ55:-->БББББББББББ:55>>Ь>БЬБЬ5БЬБ6ЬБЬЬЬ-Ь-------------.-АТШ- ooo 


3920 D, OSS: DO X283: CDSCD-1 
3960 IF CDC2GTHENSS9Ó 
2970 MI$-"OUT OF DOMINOES” 
3980 M2$=" DEAL НОВІН.":С050Б 2420 FOR [*] TO 2080 НЕХТ GOTO 1350 
3990 W£$zRIGHTSCOSTRSORD, 1> 
4000 5%-РІОНТғ(57Р%(Ұ),10 
4010 IF С=2 THEN 4040 
4920 IF XS-LEFTSKES, L'THEHES«VS*X$*ET GOTO 4069 
4030 Ея:Х%%7%-Е4 GOTO 4068 
4040 IF M#*RIGHTSCES, 1 УТНЕНЕНЕ ИЕ 97% GOTO 4060 
4050 Е4зЕР УӘ? 
4060 00508 2476 
4676 REM SCOPE FOR COMPUTER. 
4080 GOSUP 3050 
2 «THEN 4130 
2 AND LEHCES»-Z THEN4126 


4120 PEINT" ; ТАБ S2>RIGHTSCSTRECCS), 2 
4138 РЕМ CHECK ҒОР МІН, 

4140 IF T2TMEN 4128 

3150 МІ з="СОМРОТЕЕ WINS!" M2$-"" 

4158 IF F 6 THEN M2$z"GET SOME PRACTICE." 


_ THEN H2sz"VOU PLAYED WELL!" 


Div, X)93:60TO 1678 
DOMINOES SUBROUTINE. 


евра идите" 
С 5 РКІМТТАВ(62:73 "NEXT 


51 THEN CPSCPrt Xe] МЕЈ: $=33373+3eCP GOSUB2630 


Сезесечнот PLAY. С 
4430 РЕМ L=VALUE OF LEFT 0 
4448 REM ReVALUE OF RIGHT OF € 
4450 REM AePOINTS FOR LEFT 2 А 

4468 REM B=POINTS FOR RIGHT ЈЕ CHAIN, 

4478 REM T=A+B=ENDS TOTAL. 

4480 REM M3eHULTIFLES OF THREE IN T, 

4490 КЕМ MS=MULTIPLES OF FIVE IN T. 

4502 REM PeM3+MNS#SCORE FOR DOMINOE. 

4510 REM CS=COMPUTER SCORE TOTAL. 

4520 REN PS=PLAYER SCORE TOTAL. 

4538 REM S$sLIST OF SCREEN LOCATIONS, 

4540 REM S*NEXT SCREEN LOCATION. 

4550 REM I.J,D=DUMMY VARIABLES, 

4560 КЕМ DE«COUNT OF DEALS TO DATE. 

4570 REM МАХЕМАМ COMPUTER SCORE. 

4580 REM РМ=МІН PLAYER SCORE, 

4598 REM Р0=МАХ LIKELY PLAYER SCORE. 

4608 КЕН I$,J$€POSS. COMPUTER DOMIHOE. 

4610 REM 2%,К%-Р055. PLAYER DOMINOE. 

4620 REM М1% - M3$=NESSAGES TO SCREEN, a 
4630 REN E1 - ES=DOMINOES SELECTED 


ZX81 GAMES 


FED UP WITH BEING RIPPED OFF? 
HAVE YOU BOUGHT 
BORING/ EXPENSIVE/ RUBBISH GAMES? 
DON'T DESPIAR, TRY THESE! 


GAMESTAPE 1, for 1K only £2.95 
10 games incl. ASTEROIDS, UFO, CODE, BOMBER, 
GUILLOTINE, ETC. 

PROBABLY THE BEST VALUE 1K TAPE AVAILABLE! 
We've done in 1K, games that some of our competitors 
required 16K to do! 


GAMESTAPE 2, for 16K only £3.95 
“STARFIGHTER . . . You are fighting at the end of the 
universe, how many enemy can you destroy? А graphic 
simulation. 

'PYRAMID . , . Can you move the PYRAMID? Make а 
mistake and it will collapse! A thinkers game 

ARTIST . . . become an ARTIST, then use the 10 
memories to store your drawings. Incl. SAVE, COPY, etc. 


GAMESTAPE 3, for 16K 

*CATACOMBS ... A Multi-Level Graphics Adventure. 
You are alone and lost in the CATACOMBS. How long 
can you survive? Before you starve to death, or one of 
the many MONSTERS gets you! Can YOU discover the 
secrets of the CATACOMBS. 


3D MONSTER MAZE GAMESTAPE 4, for 16K only £4.95 
*3D MONSTER MAZE . . . Unbelievable Graphics! Can 
you find your way through the Maze? The EXIT is there 
somewhere, but then so is a T. REX and its after YOU! All 
in 3D, you've never seen anything like this before! 


GAMES MARKED * incl. Machine Code 


J. K. GREYE SOFTWARE 


18 PARK STREET, BATH, AVON BA1 2TE 


CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 


A PRACTICAL DIGITAL 
ELECTRONIC KIT FOR 
<< LESS THAN £20 >> 


SUITABLE 
FOR 
BEGINNERS 


Learn the wonders of digital 
= === electronics and see how quickly 
Digital Electronic Kit you are designing your own 
; inners circuits. The kit contains: 
m seven LS TTL integrated circuits, 

breadboard, LEDs, and all the 

DIL switches, resistors, capacitors, and other components to 

build interesting digital circuits; plus a very clear and 

thoroughly tested instruction manual (also available sepa- 
rately}. All this comes in a pocket size plastic wallet for 
only £19-90p inc VAT and p&p. This course is for true 
beginners: 

needs no soldering iron. 

asks plenty of questions, but never leaves you stuck and 

helpless. 

) | teaches уои about 
subsystem checking. 
the only extra you need is а 4$V battery (Ever Ready 
1289, or similar), or а stabilised 5V power supply. 

Using the same  breadboard you тау construct literally 

millions of different circuits. 

This course teaches boolean logic, gating, Е-5 and 1-К 

flipflops, shift registers, ripple counters, and half-adders. 

Look out for our supplementary kits which will demonstrate 

advanced arithmetic circuits,  opto-electronics,  7-segment 

displays etc. 


Other self-instruction courses from Cambridge Learning Ltd 
include: 

COMPUTER PROGRAMMING IN BASIC 

DIGITAL COMPUTER LOGIC AND ELECTRONICS 
DESIGN OF DIGITAL SYSTEMS 


ADD A PROFESSIONAL 
KEYBOARD TO YOUR 
ZX 81 


Ш Мо de-soldering necessary 
— just plug in. 

B Full travel keyboard as 
used by international 
computer and terminal 
manufacturers. 


SUPERKIT 


#2095 


including VAT 
post& packing 


“All-you- need” 
easy to assemble 
kit comprises: 
One piece 47 key keyboard module fitted but not soldered to double- 
sided printed circuit board; connectors; simple plug-in flexible cables; 
screws, mounting feet and legends. Two-part keycaps with buttons 
pre-assembled on keyboard and clear protective clip-on caps for fitting 
after legends have been positioned. Comprehensive assembly instruct- 
ions supplied with each kit. Allow 28 days for delivery. 


l'Piease send ...... keyboard kit(s) @ £28.95 each, cheque or | 


lease send ,,,.. . keyboard kit(s) © £28.95 each, cheque or 


postal order made payable to:- YC Feb 


| 
m С COMPUTER KEYBOARDS (dept. 


Glendale Park. Fernbank Road, Ascot, Berkshire. 
г Phone-a-Leaflet 03447 4731 J 
тән an = «x Please ensure your name and address are clearly stated 


fault-finding, improvisation, and 


THE 


£10 .50 
£ 8.50 
£14 .00 


BUFFER 
MICRO SHOP 
(NEXT TO STREATHAM STATION) 


Please send for full details (see coupon below). 


GUARANTEE No risk to you. If you are not completely 
satisfied, your money will be refunded upon return of the 
item in good condition within 28 days of receipt. 
CAMBRIDGE LEARNING LIMITED, UNIT 82, RIVERMILL SITE, 


FREEPOST, ST. IVES, CAMBS, PE17 4BR, ENGLAND. 
TELEPHONE: ST. IVES (0480) 67446. УАТ No. 313026022. 


NEW SOFTWARE SHOP EXCLUSIVELY FOR All prices include worldwide postage (airmail is extra - 


please ask for prepayment invoice). Giro A/c No 2789159. 


Please allow 28 days for delivery in UK 
PROGRAMS, GAMES, “ADD-ONS” 


MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 


LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS; 
PROPER KEYBOARDS; CONSOLES; VDUs 


The BUFFER Micro Shop, 
374a Streatham High Road, 
London SW16 
Tel: 01-274 6674 


ТУТ SUPERKIT(S) & £19.90 
somes Free details of your other self-instruction courses. 


1 enclose a *cheque/PO payable to Cambridge Learning Ltd 
for 6......... ("delete where applicable) 


Please charge my: 


*Access / American Express / Barclaycard / Diners Club 
Eurocard / Visa / Mastercharge / Trustcard 


Expiry ФРае............ Credit Card No .................... 


бірпайиге..............................»....%4%%%%9454.4...ы ы 


Telephone orders from card holders accepted оп 0480 67446 
Overseas customers (including Eire) should send a bank draft 
in sterling drawn on a London bank, or quote credit card 
number. 


Teer eee eee eee eee ee eee ee ee ee eee eee eee) 


Cambridge Learning Limited, Unit 82, Rivermill Site, FREEPOST, 
St. Ives, Huntingdon, Cambs, РЕ17 4BR, England. (Registered іп 
England No, 1328762), 
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ZX-81 OWNERS 


ACCESS TO THE OUTSIDE WORLD 


Using our programmable 
INPUT/OUTPUT controller 
based on the Z80AP10, you 
can use up to 16 programm- 
able input/output lines, all TTL 
compatible. Control of the port 
can be carried out from within 
programmes giving a whole 
new dimension of uses for 
your ZX-81 computer. 


The port can be used WITH or WITHOUT the 16K 
RAM PACK & PRINTER. 


Available in kit form or assembled, and comes com- 
plete with instructions, a pack of software notes and 
circuit ideas. 


£10.99 iN кіт FORM 50р Post + 


Packing + 
£12.99 AssEMBLED Add 15% VAT 


Snap on Analogue card and Relay board avail- 
able shortly. Send SAE for details. 


THURNALL (ELECTRONICS) ENG. 
DEPT Y, 95 LIVERPOOL ROAD, 
CADISHEAD, MANCHESTER M30 5BG 
TEL: 061-775 4451 (24 hour) 


ZX81, Pet, Apple, TRS80, 
BBC, MZS80K, Video Genie, 
Т199/4 Newbrain 


FOOTBALL 
POOLS FORECASTING! 


This well-documented, easy-to-use program stores the League 
Tables and uses the data to assess the matches which are likely 
to be Draws, Homes or Aways. By running the program regularly 
the information is automatically updated. You simply input the 
weekly list of fixtures (as they appear on the Pools coupon} and 
the Program computes the expected result of each game, 
based on the information already stored. Although the system is 
designed for the British Football League it can easily be used for 
Australian or foreign football pools. This powerful program allows 
for Division games and all Team information to be easily altered. 
It is no game. || is an outstanding and valuable tool that can carry 
out a thorough sort and analysis of football data. The 
documentation includes details of stakes, plans and individual 
interpretation. 


PET (NEW ROM) (32K) disc or cassette 
APPLE 11 (32K) disc only 
SHARP М280К (36K) cassette only £28.75 inclusive 
TRS80, VIDEO GENIE (16K) disc or cassette 
BBC, NEWBRAIN, TI99/4 (16K) cassette only 
£19.95 inclusive 
SINCLAIR ZX81 (16K) has provision for 
printer if fitted £16.00 inclusive 


Send cheque/PO (mail only) to: 
HOLLY PRODUCTS, BLACKTHORN HOUSE, 
DUKES LANE, GERRARDS CROSS, BUCKS SL9 7JZ 


Horse racing and other interesting systems in preparation. Details 
sent with order. 
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а D Laboratories 


2Х8І дан 
goes REALTIME 


The RD 8100 SYSTEM is a complete range of professionally 
engineered hardware, interfacing your ZX computer to the 
real world (with or without Printer and RAMpack). Simply 
PEEK and POKE for control, datalogging, instant graphics 


30th. January 


MODULAR SYSTEM - YOUR ZX SYSTEM GROWS WITH EACH MODULE 
RD 8110 "ON-OFFer' 8 channel logic In/Out 22,50 
RD 8130 "'VOLT-CATCHER' Analogue Input Port 129,50 
RD 8140 '5САММЕВ" Analogue Multiplexer/Amplifier£31,30 
RD 8150 "VOLT-80X' Analogue Output Port £25.90 


RD 8180 "'DOODLER' Light Pen System 832,50 


MOTHERBOARDS FOR CONNECTION TO THE ZX COMPUTER 
RD 8101 "MICRO-MUM' Accomodates 2 Modules £15,00 


RD 8100 "'SUPER-MUM' Motherhoard/Console for 40.00 
up to 8 modules, Fully buffered. 


Prices include 15% VAT, Please add 80p P&P per order. 


For PULL DETAILS send stamp to "Dept. Y." 


We'll also send information on other NEW MODULES which 
are to be announced during Januaru - after going to press 


E» Б Kennedy Road, Dane End, Were, Herts. 58372 OLU 


Peopesters A È Dickora B Tech. AMIEE Teli: созго) вазва 


SINCLAIR 
ZX81 SOFTWARE 


SERIOUS PROGRAMS |1-16K) 
FOR THE MORE DISCERNING ENTHUSIAST! 

CASSETTE 1 
MATHS ONE (16K) 
ATTENTION ALL PARENTS! Prompted by an article ж 

19811 on inferior maths software, we decided to produc 
your child more than the boring reply: "Sorry you are 
will give your chid sums in the normal way aed 
he/she has gone wrong, EXAMPLE: Icomp') 12-12-7102 22 
down?, (Chia) 1, exc. Both you and the computer зен Sware that the answer s 
wrong but the child is not and continues on to be shown Fisher ет or 5 when the 
sum is complete. Nose: The whole sum is printed on the scree, with answers just 
аз the child would do with pen and paper! 

MATHSKATE (16K) 

A fun game for the kiddies — esch child chooses a roderskate: and es given à sum 10 

completa. For each correct answer the skater moves faster anc faster. but beware 
the sums become more Ні, until the winner i$ thè chic with the highest 
number af correct answers land is naturally tha first skater to the posti 

Maths опе + Marhskate £3 50 

CASSETTE 2 

LANGUAGE TRANSLATOR (16К) 

*Having difficulty with foreign text? Then this is the program for you 
Fast translation of оле word, into its foreign equivalent ^ seco ) 
you prefer, the program will accept a paragraph which uses r^ 
of the screen with the bottom half reserved for th e transla 
wil be a word for word translation trom approx 5 
G.C.E. languages (in Roman text available. Please state language 
choice, 

WORD TEST 
For the very jurio members of the f'amdy word test vey па partially 
completed words and 15 then expected to c vod. Seconc trys аге 
alowed and the score out of ten with the correct 1 

est (3.0 

CASSETTE 3 
BANK ACCOUNT |16K) 

Why май for a statement when you can have your awn personal 
banking system! Accepts standing orders in the usual way and will tell 
you when your balance is below rhe free rmt, than actually 
charge you for it! Just like тле bank! Stater ^ be backdated and 
the computer periodically may ask you, wh free banking limit, 
whether you have ordered any cheques etc у your account will be 
updated accordingly. Current and deposit accounts for major banks 
available 

HOME BILLS READY RECKONER 

Want to know if your electricity bil; Ielephoos De ner pay are corract? Then fing 
Out with ready reckorer ко simo 

nt- ready tackoner £3.50 

| and stands 10 compare 


PLEASE NOTE: Our sottware is of the ver Ty 
А we might say 50 Ourselves 


wah the very best from the Sinclair sta 
exceeds that standard. 
No knowledge of computeg requited just 1o29 and tun! 


Make cheques, PO, etc. payable to: 


FUTURESOFT 


38 PENSHURST ESTATE, PRINCE OF WALES ROAD, LONDON NWS5 


Boris Allan describes the logical 
processes which go into the 
construction of a game of 
strategy. 

THIS IS A truthful description of the thought 
processes of one person — me — and how that 
person planned a program. The program itself 
is immaterial to this account of the plan 
of action — that is, the algorithm — and will 
be considered separately next month. 

To write a program which allows two people 
to play noughts and crosses, or tic-tac-toe, 
using the computer as an erasable board with a 
winning-line check, is not difficult; to write a 
simple program is slightly more difficult; and 
to write an intelligent program, where the user 
plays against the program, is more difficult 
still. 

There are many programs to play noughts 
and crosses, but few of them play an 
intelligent game against the user. Clearly, 
routine questions and operations are easily 
solved and coded, but problem-solving 
procedures are an altogether more difficult 
proposition. 

In deciding to write a program to play an 
intelligent game of noughts and crosses, my 
first problem was which of three approaches I 
should take: 

ШІ could modify an existing procedure. 
ШІ could write a learning program. 
ШІ could write an already-intelligent program. 

It does not take much thought to realise that, 
once the basics are known, it is impossible to 


Rowi 10 


Row2 20 


Coli Col2 


Note X is-1 
O is *1 
Figure 3. 
lose at noughts and crosses, and against most 
people it is impossible to win. So, whereas all 
games between intelligent players are drawn, 
most intelligent noughts and crosses programs 
are fallible, so I ignored the first option. For 
the second, if it were possible to imagine 
trying the game for the first time, how would a 
person go about learning and preparing to 
play? If the game were chess, most novices 
learn by playing the game, and gaining from 
experience: this is the idea behind the learning 


program. 


STAY ONE MOVE AHEAD 
IN STRATEGY PROGRAM 


Game (a) 


Figure 1. 

Some chess novices study the game of chess 
beforehand to learn plans of action and general 
strategy. This is the idea behind the already 
intelligent program, and most chess-playing 
programs are of the already-intelligent type. 
Noughts and crosses is so simple that an 
already-intelligent program should never lose, 
but chess is so complex that total intelligence 
is not possible. 

Apart from a few rules — such as, try to 
place three in a line and if your opponent has 
two in a line, block the line — a learning 
program will be designed to move randomly, 
keeping track of moves made. If a sequence 
leads to a win for either side, the program will 
try to copy that sequence in any future game. 
When the sequence is broken by the 
opponent, the program will try not to follow a 
losing sequence. This is what a human novice 
would try to do, given any intelligence. 

This method occupies a great deal of 
storage, and humans must, indeed, be 
marvellous to cope with all this complexity. 
The way humans cope is by simplifying and 
looking for patterns. 

In figure 1, the two games follow the same 
pattern: in game 1b if O and X are exchanged, 
and the board reflected about a vertical axis, 
the games are identical. There are only three 
different opening moves in noughts and 
crosses: a corner, the centre, and mid-side. 
After a corner move, there are five different 
moves; there are only two moves to follow a 
centre move; and a possible five moves follow 
a mid-side move. 

This pattern analysis is performed readily, 
and mostly subconsciously, by the normal 
human. Yet a program would need a set of 
explicit rules — of rotation, and of reflection — 
to follow the pattern-making. By making the 
learning program already intelligent about 
pattern-making, it assumes less extreme 
proportions as far as storage is concerned. It 


Figure 2. 
does, however, become more complex in terms 


of program instructions. All learning 

programs need some resident intelligence and 

so, for these reasons, I turned to the already- 
intelligent program. 

There are three levels to most games: 
ШТге move — for example, make an entry in 

a vacant square. 

Bi The tactic — for example, if there are two in а 
line, fill the empty square. 

Ш The strategy — for example, where to move 
so as to maximise the possibility of a future 
win. 

Strategy — always start from the centre or 
corner — sets the basis on which tactics — 
having two sets of two in a row — can be used, 
to produce the move. In noughts and crosses 
the move one makes 15 dependent on two 
tactical considerations, and one strategical 
consideration — the computer plays X: 

Wif X has two in a line, complete line — tactic 
— else 

ШІ O has two in a line, block line — tactic — 
else 

Шсіссісіе on the best square to fill, to maximise 
potential tactical advantage, and to minimise 
O's potential tactical advantage — strategy. 

It seemed an easy program to plan — apart 

from the third consideration which happens to 

be the most important consideration. 

Playing through many games, trying traps to 
see how they worked, I began to see that I 
knew they were traps because I looked moves 
ahead. My first strategical plan — the third 
condition — read: 

WFind the square with the greatest number of 
openings for X, and if there is more than one 
such square, fill it with the greatest number 
of openings for O. 

I later discovered that this was wrong but at 
least it introduced an important idea — an 
opening. In the game shown in figure 2 the 
openings are as follows: 


(continued on next раде) 
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(continued from previous раде) 


Cell X о 
0 1 2 
1 1 1 
2 0 0 Cell filled 
3 0 0 Cell filled 
4 0 0 Cell filled 
5 0 0 Cell filled 
6 1 2 
7 2 0 
8 2 0 


If O is to move, then cell 0 is his winning 
position. Not only is it possible to have two 
lines for О from cell 0, but also each line 
contains another 0. If X is to move, cells 7 and 
8 have two potential openings. If he chooses 
cell 7, the game is drawn. The strategy can 
be seen to be defective, but the idea of 
openings seems useful. What was omitted 
from that strategy was a look-ahead facility. 

At this point I changed my vocabulary to 
incorporate a new concept, that of a potential 
square. The emphasis changed from the line to 
the square. А potential square was an empty 
square for which, if the square was filled, there 
would be three in a line. In figure 2, with X 
having moved to cell 8, the openings are: 


Cell . X о 
0 1р 2 
1 1 1 
2 0 0 
3 0 0 
4 0 0 
5 0 0 
6 1 1 
7 2 0 
8 0 0 


For cell 0, the important cell, there are two 


openings for O; and as this cell is also a 


Table 1. 

potential square for X — shown by the “р” — 

then О must go to cell 0 or lose. 

O, by moving to cell 0, has two openings 
which produce two potential squares. The 
third condition now becomes — X is the 
computer: 

Ш Find the square with the greatest number of 
openings for X, but any resulting potential 
square for X must not have two openings for 
о 


So, the already-intelligent program uses 
strategical notions of openings and of potential 
squares to decide on where to move when not 
forced by tactical considerations. 

A strategy is а pre-defined decision 
procedure which should give an answer, or 
decision, about every situation and should not 
rely on random moves. The strategy for 
intelligent noughts and crosses is, using our 
new vocabulary: 
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ШІ potential square for X then fill, else 
ШІ potential square for O then fill, else 
Ш бга square for which openings for X are 

greatest. If a resulting potential square for X 

is created for which there are two openings 

for O, ignore it and repeat; otherwise fill. | 

The strategy assumes we have: а check of | 
openings for X, and for O; a check on 
potential squares for X and for О; а record of | 
the current board positions; and checks for the 
state of affairs, one move ahead. 

There seem to be two kev procedures: 
checking openings after every move, and 
finding potential squares after every move: 
Input, output, and a record of board positions 
are simple to arrange. We do not need a win 
check, because to fill one's own potential 
square is by definition a win. 

Once a square has been used, there are no 
openings and the square сап be skipped. КЕ 
represents row, and C represents column — 
both going from 0 to 2 — then row R and 
column C are always checked. If R + С= 2 then 
the forward diagonal — 2,0 to 0,2, see figure 3 
— is checked. If R=C then the backward 
diagonal is checked. For any line through an 
empty square, the line can either: 

1. have two of a kind, or 

2. have one of each kind, or 
3. have one of one kind, or 
4. have no entries. 

Option 1 is an opening for one player, plus a 
potential square. Option 2 is à dead line with 
no openings or potential squares. If option 3 
holds, there is an opening for one player and 
option 3 is an example of openings for both 
players. Table 1 expresses this in a more 
formal way: “ор” stands for opening; "ps" 
stands for potential square; and “-” indicates 
either a dead line, or an impossible 
combination. 

The three cells on any line can be copied 
into a three-element array V(0), V(1), V(2) and 
the decision table, table 1, can be emulated by 
some routine such as the following written in 
some strange language. 
cells = absiV(0]) + absiV(1]) + absiV12]) 
total = V(0) + МИ) + М(2) 
opX =0; opO =0; рѕХ = 1; psO=1 
IF abs(total) GREATERHAN 0 GOTO LABEL1 
IF cells GREATERTHAN 0 THEN EXIT 
орх = 1; opO = 1; EXIT 
LABEL 1: IF total LESSTHAN 0 GOTO LABEL2 
IF cells EQUALS 2 THEN psO = —1 
opO = 1; EXIT 
LABEL2: IF cells EQUALS 2 THEN psX- —1 
opX = 1; EXIT 

At the end of this routine, an opening will be 
coded as 1 — else 0 — and a potential square 
will be coded —1 — else +1. If the cell 
number of the square for which the test is 
being made is square, and the array which 
holds the state of play for X is state X — with 
state 0 for O — then state X has the number of 
openings for each square, and the information 
about whether the square is a potential square, 
coded by making the number negative. 
Writing 

state X[square} = labs{state XIsquare)) + op X)*ps X 
gives us this information. 

If an entry is made in a new square, a check 
is needed to see if any potential squares have 
been created. The check will be similar to that 
which have used already, but since the 
maximum count could now be three, the co- 
ordinates of any potential squares are needed 
to check against the opponent's openings. 


If a line is again stored in the array V, and if 
X made the last move, then one of these 
elements must have the value — 1, and so the 
minimum total for the line will be —2 — i.e., 
—], —1, 0, The maximum total will be +1, 
ie, —1,*1,*1 — see table 2. The only 
important entry in table 2 is that where the 


Cells filled 


Table 2. 


total equals —2. If this is the case, we check to 
see if the blank square has two openings for О. 

To answer the question of how to plan an 
intelligent noughts and crosses program I have 
started from the bottom up. with the "move", 
The “move” is the essence. and only by seeing 
how moves are combined trom the bottom 
upwards can we begin to evolve a strategy, and 
tactics. 

A program is more than just a set of ideas 
about how to perform manipulations — a 
communication has to be made between the 
program and the user. and we need means of 
input and of output. In the planning of the 
strategy, to start at the top — the program — 
and to go from the top down to the bottom — 
the move — would be less than useful. It 
makes to go from the idea of the program 
down to its actual set of statements. 

The outline control in 
intelligent noughts and crosses can be shown 


sequence of 


1 INITIALISATION 

15 LOOP up to nime times 

2 IF О, INPUT, CHECK WIN 

3 IF X, DECIDE MOVE, CHECK WIN 
4 DISPLAY 

5 IF WIN FLAGGED exit to 6.1 

55 ENDLOOP 


6 DRAW and end 
WIN and end 


and 2 can be expanded as 


2.1 RECALCULATE STATE X and STATE O 

2.2 INPUT CO-ORDINATE, IF NOT LEGAL 
REPEAT 

2.3 STORE CO-ORDINATE 

2.4 IF SQUARE PSO. FLAG WIN FOR O 

so can 3 

3.1 SAME AS 2.1 

3.2 IF PSX, THEN CHOOSE, ENTER CO- 
ORDINATE. FLAG WIN FOR "X", ELSE 

43 IF PSO, THEN CHOOSE, ENTER CO- 
ORDINATE, ELSE 

34 CHOOSE SQUARE, ENTER CO- 


OROINATE 

Section 3.4 with expansion becomes 
3.4.1 FIND SQUARE FOR WHICH OPX IS 
GREATEST 
FOR MOVE AHEAD, IF OPX HAS TWO 
OPSs THEN SET CHOSEN SQUARE TO 
ZERO OPXs, GOTO 3.4.1, ELSE 
3.4.3 ENTER CO-ORDINATE 

Тһе program is to be written in Atom Basic, 
but could easily be for other micros. 


3.4.2 
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Sinclair 2Х81 Personal Comp 


1980 saw a genuine breakthrough – 
the Sinclair ZX80, world's first com- 
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 


Lower price: higher capability 

With the 2Х81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

Ituses the same micro-processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the ‘trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot araphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 


Every ZXB1 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming, from 
first principles to complex programs. 


the heart of a system 
that grows with you. 4 


Higher specification, lower price – 
how's it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 


New, improved specification 

© 780A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

e Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

@ Unique syntax-check and report 
codes identify programming errors 
immediately. 

© Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

© Graph-drawing and animated- 
display facilities. 

© Multi-dimensional string and 
numerical arrays. 

@ Up to 26 FOR/NEXT loops. 

© Randomise function - useful for 


games as well as serious applications. E 


Ф Cassette LOAD and SAVE with 
named programs. 

© 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

@ Able to drive the new Sinclair 
printer. 

@ Advanced 4-chip design: micro- 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 


Built: 
£69.? 


Kit or built – it's up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor – 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 


I6K-byte RAM 
pack for massive 
add-on memory. 


Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
for example. 
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6 Kings Parade, Cambridge, Cambs., CB2 1SN, 
Tel: (0276) 66104 & 21282. 
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the ZX Printer 
for only £49.55 


Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
НОМ), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 


How to order your ZX81 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 

01-200 0200 for personal attention 
24 hours a day, every day. 

BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 


+ 
-. 


- 
-.-. 


At last you can have а hard copy 
of your program listings - particularly 
useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer – using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 


by cheque, postal order, Access, 
Barclaycard or Trustcard. 

EITHER WAY - please allow up to 

28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and wehave no doubt that you will be. 


[ rossiciirResearchFREEPOST,CambeneySuney Лева а] 


To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. 


*| enclose a cheque/postal order payable to Sinclair Research Ltd, for 2. 
*Please charge to my Access/ Barclaycard/Trustcard account no. 


ЕШ 


"Please delete/complete as applicable. | 


МЕЧ ИЕ ен ИН БРАНЕ ВЕНЕ Ж. 


Мате: Mr/Mrs/Miss 


ЖЕТЕН Ч. Lu БЕН d 


МЫЛ na Е 


| Qty | Item Code | Item ^ ges Te | 

| Sinclair 2Х81 Personal Computer kit(s). Price includes B | 

ZXB1 BASIC manual, excludes mains adaptor. 12 4995 | x | 
Ready-assembled Sinclair ZX81 Personal Computer(s). 

____| Price includes 2Х81 BASIC manual and mains adaptor. 11 69.95 | 

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 — | 

| 16K-BYTE RAM pack. 18 | 49.95 =, | 

.. | Sinclair ZX Printer. 27 49.95 

8K BASIC ROM to fit ZX80. | 17 | 1995 | | 

295 | 

О Please tick if you require a VAT receipt TOTAL £ | 

| 

| 

| 

| 

І 


Address: ] | | | 


| 
| 
| 
| 
| 
| 
| ____| Post and Packing. 
| 
| 
| 
| 
| 
| 
| 


= | 


| ҒВЕЕРО5Т ~ по stamp needed. 


ЕИ СЛ аге та КУ 
ЕТІЛ ДУ ДИ ска рај ли ЕД 


| 
ae јаје Ие 


YOCO2 


How the 2Х81 compares witi other personal computers 


SYSTEM IDENTIFICATION ZX81 ZX80 ACORN APPLEN PET TRS80  TRS80 
| АТОМ PLUS 2001 LEVELI — LEVELII 
ROM 8K 4K 8K BK 14K 4K 12K 
GUIDEPRICE Basic unit - inc. VAT £70 £100 £175 £630 £435 £290 £375 
Unit plus 16K RAM ("12K RAM) £120 £150 £285" £630 £530 £360 £375 
COMMANDS LIST, LOAD, NEW, RUN, SAVE e e e e 5 e е 
STATEMENTS PRINT, INPUT, (ЕТ, GOTO, 
GOSUB/RETURN, FOR/NEXT IF/THEN в EI e e в e ә 
STEP • 9 С e ә E 
TAB ә ə 5 О ә 
ARITHMETIC АВ5,АМО | е а E ә E в e 
FUNCTIONS ІМТ е 8 9 9 в 
АТМ, COS, EXP, LOG, SGN, SIN, SQR, ТАМ E E т 2 
ARCSIN, ARCOS e 
STRING CHRS e o • e e 
FUNCTIONS | LEN l a • . в E 
ASC(CODE), STR. VAL, INKEYS ә е E 
NUMBERS FLOATING PT+10 => О e в e e 
INTEGERS - E ә E е e 
NUMERIC AZ e E 
VARIABLES АА-20 o * e a 
— Ап-2п,п--апу alphanumeric string ® [5] 
STRING AS &BS 2 А 
VARIABLES AS to 28 | Ф е • 
AnS to ZnS n=any alphanumeric character е а а 
NUMERIC SINGLE DIMENSIONAL ә E е 
ARRAYS MULTI DIMENSIONAL E l ə E и Ф 
DISPLAY ROWS 24 24 16 24 25 16 16 
COLUMNS 32 32 32 40 40 2 64 
LOW RES GRAPHICS («7000 pixels) а е в з & e e 
а НІ RES GRAPHICS (2240000 pixels) е e ЕЕ 
SPECIAL USR (CALL, LINK) a E $ e e E 
FEATURES PEEK, POKE (OR EQUIV) 2 E ® e E ө 
Sinclair software Тһе ultimate course [уои own a 
on cassette. in ZX81 BASIC Sinclair ZX80... 
programming. 


The unprecedented popularity of the 
ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most elegant of these on 
pre-recorded cassettes. Each pro- 
gram is carefully vetted for interest ` 
and quality, and then grouped with 
others to form single-subject 
cassettes. 

Software currently available 
includes games, junior education, 
and business/household manage- 
ment systems. You'll receive a 
Sinclair ZX Software catalogue with 
your ZX81 – or see our separate 
advertisement in this magazine. 


Some people prefer to learn their 
programming from books. For them, 
the ZX81 BASIC manual is ideal. 

But many have expressed a 
preference to learn on the machine, 
through the machine. Hence the 
new cassette-based ZX81 Learning 
Lab. 

The package comprises a 160- 
page manual and 8 cassettes. 20 
programs, each demonstrating a 
particular aspect of ZX81 program- 
ming, are spread over 6 of the 
cassettes. The other two are blank 
practice cassettes. 


Full details with your Sinclair ZX81. 


The new ВК BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement 
chip. (Complete with new keyboard 
template and operating manual.) 

With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on 
your ZX80 - including the ability to 
drive the Sinclair ZX Printer. 


sinclair 
2Х8і 


6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Tel: (0276) 66104 & 21282. 


This month we feature a video camera interface for а microcomputer, allowing a television 
Set to present a picture to a computer, which can then store and display it. 


Text and graphic material are to be broadcast by the Open University as part of their radiotext 
project. Since the broadcasts will be outside normal hours the material must be recorded. The 

system we describe will allow an ordinary cassette recorder to accept the material for 
display on а TV set or for print-out. Also in our February issue, the professional approach to 

re-transmitting TV pictures to locations where ordinary broadcast transmitters can't reach. 


wireless 
February issue out now. 70р. world 


Self Adhesive 
Cassette Labels 


Ж PEEL OFF - ON SHEETS - 15 Labels per sheet 
Ж МО MORE WRITING ON CASSETTES 

Ж IDEAL FOR USE IN TYPEWRITERS 

“Ж. A BOON TO SOFTWARE COMPANIES 

XX САМ BE PRINTED OFFSET 


£20 £25 
5000 to 10000 | £16 per 1000 £17 
per 1000 


nalustrim 


Minimum print order is 2000. 


18 Westerham Road 

Sittingbourne 

Kent ME10 1XF 

Telephone Sittingbourne (0795) 23586 


NEW CASIO FP-10 MINI PRINTER 


АН INCREDIBLE £44.95 


Compatible with the ЕХ-501Р, FX-502P, FX-601P, FX-602P and FX-702P 
Manual and program results printout. Memory and program listing. 


FP-10 electric discharge mini printer. A remarkably clear 5 x 7 dot matrix printout of 20 
characters per line. Up to 30 characters store/printout over 1*2 lines, with overload 
symbol. Fast 2 lines/second print speed. Aluminised paper rolls are approx 2,500 lines/ 
30 feet long. Connects directly to the calculator, or via FA-2 cassette interface. Four AA 
batteries wil! print approx 6,000-9,600 lines. Rechargeable pack NP-4M, 13,000 lines, 
(£6.90) AC adaptor AD-4150 will recharge NP-4M, in situ, (£5). Printer rolls £2.50 per 
pack of five. Dims: 43.5Н x 157.5W x 82,50 (1%%х 614" x 314") weight 372g (13.102) 


FX-602P. 512 ргодгат steps. With FREE MICROL PPP (£9.95) £74.95 

FX-702P. Basic pocket computer. 1680 10 80 program steps. 26 to 226 memories, all 
non-volatile. FREE MICROL PPP. £119.95 

MICROL PROCOS. Professional Programming solutions on tape £24.95 


DISCOUNTS ON SOFTWARE WHEN YOU BUY YOUR HARDWARE FROM US. 


Catalogue of Casio calculators, keyboards and watches and further information on the 
602P or 702P and PROCOS on request. (14p stamp) 


Price includes VAT, P&P. Delivery normally by return. Send cheques. Р.О. or phone 
your Access or Barclaycard number to:- 


Dept PCW, 
38 Burleigh Street, 

Cambridge CB1 106. 
Tel: 0223 312866. 


TEMPUS 
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ТНЕ 


Арп! 23-25, 1982 

Earls Court, London 

Friday & Saturday: 10am – 6pm 

Sunday: 10am – 5pm 

Admission £2.00 adults 55 


£1.00 children under 16. al 


The computer is with us and soon to be as familiar in the home as your 
television, video or hi-fi. But much more versatile! 


Personal computers 
Home computing 
Small business systems 


A home computer can be the family's resident teacher, accountant, home 
economics expert, memory bank and endless source of amusement! It can do 
anything you programme it to do — from teaching mathematics to the children or 
computing the most economic use of household fuels for yourself, as well as 
providing hours of fun on a rainy afternoon. Most important of all, the home NX. 
computer will teach you and your АЕ Ss MES | 
family about computers — and this 59 A Ss a N T 
is the technology that your children 
are growing up with. 


In the office, the personal 
computer is rapidly replacing the 
obsolete mound of box files, 
adding machines and notebooks 
on thousands of desk tops. 
Microchip streamlining means 
increased efficiency in hundreds 
of different fields. 


adult © 


: É 
Personal сотритег5 
а == 
ботай business 7үуігтз 
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Cut this coupon and 
exchange for half-price 
ticket at the door. 
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Bringing computers 
to everyday life 


At The Computer Fair you can see and compare an enormous 
range of personal and home computers. Find out what they can do 
and which one would suit you best. Talk to the experts and discover 

for yourself how much — or how little — you need to spend. Choose 
from an amazing abundance of software programs and packages, 
cassette units, VDU terminals and scores of computer games. 


| Swap your views and know-how with hundreds of other home 
| computer enthusiasts — and find out a whole lot more from 


| | Ф computer professionals. 


| Plus - The Micro Mouse 
Contest. 


9 Come and watch the 
| & incredible ingenuity of 
4 computer controlled 
"mice" and how they find 
their way (or not!) to the 
centre of a maze. The 
knockout heats and the 
Euromicro British Final 
can all be seen at The 


Computer Fair! 


Bring the whole family — 
don't miss this 
opportunity of bringing 
computers into your 
everyday life. 


Г" == === omm o um кз m она. Бр 


child 

(Отриѓег 

аі === 
Cut this coupon and 


exchange for half-price 
ticket at the door. 
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MICROCOMPUTERS 
LASKYS 
10 Shops 
Nationwide 
Birmingham u 


Tel. 021.632 6303. 
Manager: Peter Stallard. 300 yards from Bullring Centre. 


Bristol 


16/20 Penn Street, Bristol, 851 3AN. Tel: 0272 20421. 
Between Holiday Inn and C & A 


Chester 


The Forum, Northgate Street, Chester, СНІ 282. 
Tel: 0244 317667. 
Edi Jeremy Ashcroft. Next to the Town Hall. 


Edinburgh 


4 St. James Centre, Edinburgh, ЕНІ 3SR Tel: 031-556 6217. 
Manager: Colin Draper. 
East end of Prices Street, St. James Centre 


Preston 


1/4 Guildhall Arcade, Preston, РКІ 1HR 
Tel: 0772 59264. 
Manager: Jim Comisky. Directly under Guild Hall. 


Manchester 


12/14 St. Mary's Gate, Market Street, Manchester, М1 1 PX. 
Tel: 061-832 6087. 
Сіс Lesly Jacobs. Corner of Deansgate. 


Glasgow 


22/24 West Nile Street, Glasgow, G7 2PF. Tel: 041-226 3349. / 
Manager: Dovid Livingstone. ; 
Between Buchannan Street and Central Station. 


Sheffield 


58 Leopold Street, Sheffield, S1 2GZ. Tel. 0742 750971 
Monager: Justin Rowles. Top of the Moor, opposite Town Holl 


Liverpool 


33 Dole Street, Liverpool, L2 2HF. Tel: 051-236 2828. 
Manager: Mark Butler. 
Between the Town Hall and Magistrates Courts. 


Apple II 
The worlds best selling micro offers unmatched 
flexibility. At our specic! prices 
Apple Il + 48K 
Nett: 675.00 Vat: 101.25 Total; 776.25 
Disk Drive Plus Controller [3.3] 

Мен; 37500 Vot: 5625  Totol: 431.25 


London DAD, o uad mulus 


42 Tottenham Court Road, London, W1 ФЕР. 

Tel: Қаз» 2545. Manager: Vass Demosthenis, Deservedly popular the MZ BOK comes with 48K 
се er$ er £50 are welcome with normal 30 days of RAM, built in screen and cassette. — superb volue. 

credit extended to bona-fide commercial and government MZ 80K Computer 4BK 


адаар Nett: 34700 Vot: 5200 Total 399.00 
4. Laskys, the retail division of 


ә 
Ағап 400 
MICRO! Companies P > UTER S Ideo! for the home with excellent games and 
Ж Nett: 300.00 Vat: 45.00 Total: 245.00 


У education packages. This computer features colour 
САЛЕ 4 АЛА ~ 
4 410 Tape Recorder 


опа sound and is built tough to last. 
A 
Ж Мен 43.48 Val: 6.52 Total: 50.00 


400 16K Computer 
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Atari 800 


The big brother of the 400 share: cll the star 
features and hos much more as wel 
800 15K Computer 

Мен: 55087 Уа! 8413 Total 645.00 
810 Disk Drive 

Nett: 30000 Var 4500 Total. 345.00 
822 Thermal Printer 

Мен 23043 Ус! 3457 Total: 265.00 


Hewlett Packard 
HP 85 


Scientific and technical professionals favour the 
HP 85, they are being joined by increasing numbers 
of business professionals 
HP 85 Computer 

Мен. 214695 Vat- 32204 Total: 2468.99 
16K Memory Module 

Мен. 19488 Vat: 29.23 Total: 22411 
ROM Drawer 

Мен 2973 Vot: 4.46 Total: 34.19 


THE SOUND OF МЕС... 


THE УІС8 capabilities for sound effects and 
music-generationare controlled by five registers 
in the 6561. Four of the registers are 
associated with sound generation, the fifth 
controls the volume of the sound output. Each 
of the four sound-generation registers has an 
associated oscillator and the register contents 
determines the frequency of the oscillator out- 
put. The frequency is determined by varying 
the pulse width; the output from all four oscil- 
lators is a symmetrical square wave. 

These outputs are combined to give the 
audio input to the TV display, where the 
sound is generated via the TV speaker. One of 
the four audio oscillators acts as а variable- 
frequency noise source and the other three 
generate a simple tone. The five control 
registers used are: 

Audio oscillator 1 — control register 11, 
location 36874. Bits 0 to 6 control the fre- 
quency, bit 7 turns the oscillator on or off. The 
value 128 put in this register will produce the 
lowest frequency sound of any of the three 
audio oscillators. 

Audio oscillator 2 — control register 12, 
location 36875. Bits 0 to 6 control the fre- 
quency, bit 7 turns the oscillator on or off. The 
base frequency for this oscillator is between 
that for audio oscillators 2 and 3. 

Audio oscillator 3 — control register 13, 
location 36876. Bits 0 to 6 control the fre- 
quency, bit 7 turns the oscillator on or off. This 
has the highest base frequency of the three 
oscillators. 

WiNoise generator — control register 14, 
location 36877. Bits 0 to 6 control the base 
frequency of the noise generator, bit 7 turns it 
on or off. This is a pseudo white-noise gener- 
ator, giving a random sequence of pulses with 
a frequency determined by the contents of the 
control register. 

Шусінте control — control register 15, 
location 36878. The volume of the composite 
audio signal produced when one or more of 
the four audio oscillators is turned on is con- 
trolled by bits 0 to 3. 


Table 1. Poke locations of musical notes. 


Musical Note Poke Musical Note 
С 128 Cs 
Cs 134 D 
D 141 Ds 
D$ 147 E 
E 153 F 
F 159 Fe 
Еж 164 G 
G 170 G# 
G# 174 A 
A 179 А» 
А» 183 В 
В 187 с 


191 С» 


Ргодгат 5. 


5 REM #MAKES A SOUND LIKE THE SINGING 
6 REM ЖОҒ BIRDS 
7 REM 
18 РОКЕЗ6878,15 
28 РОВ. =1Т020 
за FORM-254TO240-* INTCREHDCI )%1025ТЕР-1 
за POKE36876,M 
58 NEXTM 
ea РОКЕЗ6276,0 
70 FOR МчӘТОІМТСЕМІС12%1022ғ120 
80 HEXTM 


Program 1 — Breaking waves. 


18 POKES6S77. 156 
FORL-1TO18 

30 П-ІМТСЕМПе12%52%50%50 
40 FORM=3TO15 
РОКЕЗЄЗ7&, М 
FORN=1TOD 

7@ NEXTN 

за NEXTM 

ҒОЕМ-15ТО0 5ТЕР-1 
POKE36878.M 
FORN=1TOD 

NEXTN 

НЕЯТМ 

NETL 

158 POKE3ES78,8 

168 FOKE36877.8 

zea 607010 


Program 3 — Ringing telephone. 


18 РОКЕЗ6878,15 
20 FORL-1TOS 

за FORM-1TOS6 
аа POKES6S76. 236 
58 FORN=1TOS 
ба NEXTN 

78 РОКЕЗ6876,8 
ga NEXTM 

98 FORM=1TO3a68 
іа NEXTM 

116 NEXTL 

128 РОКЕЗ6878,0 


Each of the audio oscillators is capable of 


generating 128 frequencies and each oscillator 
is different, thus oscillator 1 can be described 
as а “base” sound generator, oscillator 2 as a 
“tenor” and 3 as a "soprano". The combined 
audio output has one of 16 volume levels. 
The four sound generators can be used to 
create a wide range of sound effects for use in 
games programs; they can also be used to play 
music. Writing routines to create sound effects 
is simply a matter of experimentation. Try to 
analyse the required sound and then re-create 


Poke Musical Note Poke 
195 D 227 
198 Ds 228 
201 E 230 
204 F 231 
207 F# 232 
210 G 234 
213 G# 235 
215 A 236 
217 Ағ 237 
219 В 238 
221 с 239 
223 Се 240 


Ргодгат 6. 
REM #PLAYS 8 REPEATING OCTAVE SCALE 
REM ФТНЕ SOUND OF EACH NOTE DECAYS AND 
REM #THUS SOUNDS MORE LIKE й PIANO THAN 
REM #AN ELECTRIC ORGAN 

RERDR: ІҒА=18@ТНЕНІ5@ 

18 РОКЕЗ6874,А 

20 POKE36875.R 

38 Ғ0Е0т15Т005ТЕР-1 

40 FOKE36878,0 

58 FORX=1T05@: НЕХТХ 

ба НЕХТӘ 

188 GOTOS 

159 RESTORE GOTOS 
208 DATAZ23, 227-230, 231,234, 236.238, 239 
210 DATAZ39. 238, 236, 234,231,230, 227, 223, 188 


Cn 4 xo Porn 


Program 2 — Galloping horse. 


FORH=15TOGSTEP-1 
FORZ-1TO4 

R-68 

POKE36878.X 
РОКЕЗЕВ76. 238 
POKE36876,8 
FORG-1TOR:NEXTG 
FOKE36876, 238 
POKES6S76.6 
FOR@=1 TOR: НЕХТО 
POKE36S78. INTCR/2) 
POKE36976. 238 
POKE36876.8 
FüRGz1TOR : HEXTC! 
POKE36876, 238 
POKE36876,6 
FOR@=1TO4#A : NEXT 
NEXTZ 

МЕХТХ 


МЕДИЈА gate 
SF D Co m m co m o3 0, СЛ 


Program 4 — 
Grandfather clock. 


5 A=704 

18 POKE36878.15 
28 POKE36876, 238 
за РОКЕЗ6876,0 

4а FORG=1TOR: МЕХТО 
50 POKES6S76.236 
ва РОКЕЗ6876,0 

70 FOüRGZITOR:NERTG 
ва coTO28 


it using а combination of the four audio oscil- 
lators and the volume control. This is demon- 
strated in some of the programs 1 to 5: 

Using the audio generators on the 6561 to 
play music requires some thought, otherwise 
the result will sound very abrasive and not 
at all satisfactory. The first problem is that the 
square-wave output from the audio oscillators 
produces a rather unpleasant set of harmonics 
which gives the note a rough quality. 

Only external electronics can change the 
shape of the wave-form, but by using two 
audio oscillators to produce the same note of 
frequencies an octave or two apart a more 
pleasing sound is produced. 

The second problem is to generate the 
correct attack and decay for the instrument; 
this is done by changing the amplitude of the 
output during the generation of cach note. 
These two ideas are illustrated in program 6 
which plays scales and the sound resembles a 
piano. 

The sound locations must be Poked with 
numbers between 128 and 255. The frequency 
rises as the number, with the exception of 255 
which is a low frequency. Each tone location 
produces one voice. А zero in any byte will 
turn off that voice. The decimal codes given in 
table 1 produce an approximation of three 
octaves of the even-tempered musical scale. 
The scale is relative, not absolute concert 
pitch. This table lists the musical note and its 
respective Poke location. 

To play a musical score requires a note 
table. This table contains each note in the 
score in the form of the value to be placed into 
the audio oscillator register and the duration of 
that note. 
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Producing realistic graphics оп the ZX-81 poses few programming 
problems. Yet if you then have to make those graphics move, you 
soon find yourself trapped in loops of undreamt-of complexity. 
John Watson's techniques for animation use machine-code 
subroutines, are easy to handle and produce far more polished 


GRAPHICS 


results than their Basic counterparts. 


THE ZX-81, like many other microcomputers, 
can print a wide range of graphics symbols as 
well as the conventional characters. Yet if you 
want to draw graphics quickly or to move 
complicated illustrations around the screen, 
you will find the task hampered by the 
slowness of Basic. 

Anyone who has constructed a picture on 
the ZX-81 using more than a few characters 
will have noticed the way that Basic builds the 
picture from the top downwards. If the screen 
is cleared, the picture also disappears from the 
top down wards. 

Тһе overall effect is rather like an invisible 
hand rapidly piling up and then demolishing 


building bricks. Space Invaders seem to build 
and re-build themselves in different positions 
on the screen rather than move about as they 
do in the arcade games. 

It is for this reason that most games 
involving animated graphics are written in 
machine code. Anyone who has written 
extensive machine-code programs will know 
what a marathon chore it can be — even using 
an assembler. As an alternative to writing the 
whole program in machine code, I decided to 
write a short, general-purpose machine-code 
routine for producing drawings on the screen. 
Using the subroutine, anyone can write a 
Basic program with animated graphics. 


Figure 4. The Basic program begins at line 20. The odd appearance of line 10 is caused by the 
ROM interpreting the machine-code subroutine as best it can. 


1& REM COPY 7 ШЕНІ GOSUB та НП 


ЕЖЕМІ; 


С? FAST, 


FAST GOSUE > ВЕНП.<АТ 70 
ЊЕНО RETURN Ст A 
Я За FAS 
с THEM 3 аи“ N* 


‚7198705 
AT ІРЕІНТ 
1g 29 шы | 


rrrFE'N.-]'-pU*3 
2H PRINT НТ z1.8;" 


РОКЕ 16515, 
РОКЕ 165165. 


3 
а 
zi 


RAHE ОЗЕ 1651 
FOR T=1 ТО 35 


ы-і 


f ca n 


+, 


e 


HEAT ID 
LET E234 


3 
B 
а 
1 
2 


шешіл 


1Б516>-Е 


FOR 121 TŪ 


12 


РОКЕ 16514. 


ТЕ Tei THEN LET E=1 
ТЕ T226 THEM LET E-33 
LET Я=СРЕЕК 16515+256#PEEK 


LET Е=ІНТ А2962 

LET C-H-IHT «Н-256>%256 
RAND USR 16519 

POKE 12514. 255 

РОКЕ 16516.Б 


or ho С 
fta 


NEST T 


1563 [а t дем 


* 
- 


Ја об Р к C 


NEAT I 


бәйгі C C Cc m c 


оо 63 GO КА 


GOTO zB 
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РОКЕ 16515.C 
КАНО ОБЕ 16515 


FOR [=] ТО 2ma 


РОКЕ 12214, 0 
RAND USE 16513 


УМООТН 


The ZX-81 fitted with the 16K RAM pack 
produces a screen which is effectively 
memory-mapped. Mark a sheet of squared 
paper with 33 squares wide by 24 squares 
deep. This corresponds to the printing 
positions on the screen. Each line on the 
screen has 32 characters, plus an invisible 
end-of-line character at the right-hand end of 
each line. Screen location number 1 is in the 
top left-hand corner, and the bottom right- 
hand location is 792. 

The only slightly unusual feature of the 
Sinclair memory-mapped screen is that it 
moves around in memory. However, that is 
not too much of a problem since you can locate 
the beginning of the display file by looking in 
memory locations 16396/7. This location 
actually gives the address of the byte 
immediately before the first screen position. 
The first screen position can therefore be 
found with: 

(PEEK 16396 + 256“РЕЕК 16397) + 1 
and the last screen position with: 
(PEEK 16396 + 256* PEEK 16397) + 791 

One word of warning: if you Poke the end- 
of-line character, you will crash the program; 
if you want to avoid doing this, have the Basic 
check the screen location to make sure it is not 
evenly divisible by 33. Also ensure that it is 
not 0 — Poking the character before the first 
position in the screen will also cause a crash. 

The only way to print graphics characters 
rapidly is with machine code. Rather than go 
through the immense task of writing a 
machine-code program for every graphics 
game, a subroutine can be used. This 
machine-code subroutine consists of only 56 
bytes, and the subroutine and its data lines are 
housed in a 10-Rem statement. 

Figure 1 shows how the subroutine in Z-80 
mnemonics is tucked into Rem statements 
ready for treatment by the Bug-Byte ZXAS 
assembler. Alternatively, figure 2 gives a 
hexadecimal dump of the program. Note that 
the program itself finishes at 4089 — 
everything from “ОВА onwards is data. 

The program begins with five control bytes 
—4082 hexadecimal equals 16,514 in decimal. 
If location 16514 contains a number other 
than zero, the program will draw a picture 
from the data. ІҒ 16514 contains zero, the 
program erases the drawing using the same 
data. 

Locations 16515 and 16516 are Poked with 
a number in the range 1 to 79 which is the 
screen position for the start of the drawing. 
Locations 16517 and 16518 contain the 
address of the start of the data for the drawing. 
These features enable you to put in several 
groups of data, and draw or erase at any 
position on the screen. Even complex 


ANIMATION FOR GAMES 


drawings appear and disappear from the 
screen instantly. 

To generate, say, a Space Invader, Poke the 
data location, the position on the screen, and 
the draw/erase control byte. Then call the 
subroutine with USR. For the demonstration 
program, it looks like this: 

Selects ‘‘draw’’, as 
100 POKE 16514,255 } opposed to “erase” 


110 POKE 16515,03 | Start drawing at the 


120 POKE 16516,0 third position on the 


top line 
40BA 
130 POKE 16517,186 opes "о 
140 РОКЕ 16518,64 40 hexadecimal 
186 decimal = 


TSO RAND USR 16519 i BA hexadecimal 


Using this, the picture appears: to erase it 
again, you need only change one location: 
200 POKE 16514,0 Select "erase" 

210 RAND USR 16519 All other parameters 
are the same, so call 
the subroutine 

You will see that it vanishes again. To 
redraw it one step to the right: 

300 POKE 16514,255 Select "draw" 

310 POKE 16515,04 Start drawing at the 
fourth position on the 
top line 

320 RAND USR 16519 

The data for the machine-code program 

starts at 40BA hexadecimal which is 16,570 

decimal. The data determines how the 


1 REM HEX DUMP OF THE QUICK 
DRAW PROGRAM. THE DATA STARTS 
AT 4GBR. 


4es2:FF OE 00 
408A:40 2H аг 
4892:85 48 ІН 
48928:40 FE бд 
40892:08 18 01 
48HR:95 C8 13 
40В2:6Ғ 89 ES 
4aBR:16 83 iF 
40С2:81 8B ul 
40CH-801 за Gi 
48D2:801 80 91 
4008:1Е 05 02 
40Е2:02 62 G1 


Figure 2. Hex dump and data, to be entered 
using the loader program in figure 3. 


BA 48 ЕП 
48 19 ES ED 
13 Сі 67? 


drawing is formed — for an explanation we 
need to return to the 33-by-24 grid. Start by 
drawing the picture you want. You can use 
any printable characters or graphics symbols. 
Count the number of characters to be printed. 
This, іп hexadecimal, is the first byte of the 
data. The maximum number of characters in a 
drawing is 128, or 80 hexadecimal — enough 
for the most ambitious lunar lander. 

Start with the top line of the drawing and 
take the rightmost character. This is the 
starting position for the drawing, and is the 
point referred to in the con:rol location in the 


1&8 REM < 


181 REM LD DE.C163152;LI! HL.£163965;RDD HL.DE;FUSH HL 
102 REM LD DE.C165175;LD R.CDED;INC ПЕ;РОР BC 


1&3 REM LD Н.Н; 
RH. 8; IRL4+ 
184 REM :1311 A. 


‘LILD B.C165145;CP ӨЛІК Z.Lz2;JR L3;:L2LD 
(DE»;:L4LD CBC). ALD А.Н L.1; SUB L 


185 REM RET Z;INC DE;LD H.R;PUSH HL;LD я. СТЕ ЛО Н.ЯЛП 
L.AsADD HL. BC;PUSH HL;PFOüP BC;POP HL;:INC DE;JR Li 


186 REM 2 


Figure 1. The machine-code subroutine, listed аз assembly-language mnemonics. 


main subroutine at 16515 and 16516. The 
second byte of data is the hexadecimal code for 
that character — the codes are listed on pages 
181-187 of the Sinclair ZX-81 manual. 

The third byte of data is the displacement 
for the second character to be printed. All the 
displacements are positive. Thus a displace- 
ment of one means that the next character to 
be printed will be the one immediately to the 
right of the first. A displacement of two means 
that the next print position is two places to the 
right. Since the displacements are mapped 33 
characters to the line, a displacement of 33 — 
21 hexadecimal — would mean that the next 
print position is immediately under the first 
one. To put a horizontal black bar on the 
screen, consisting of four inverse spaces, the 
data line used would be: 

04,80,01,80,01,80,01,80 
The first byte records that there are four 
characters. The second byte is the code for 
inverse space, 80 hexadecimal, which is what 
is to be printed at the first position; next is the 
displacement to the right, one place; then the 
next character, also 80 hexadecimal, and so on. 

А vertical bar consisting of just three inverse 
spaces would be: 

03,80,21,80,21,80 
Practise writing the data for a few single 
ilustrations before progressing to anything 
too complicated. 

The machine-code subroutine and the data 
are contained in a Rem statement which is the 
first line in the program. The first step is to 
enter a dummy Rem statement: 

10 REM XXXXXXX 
with the number of Xs, or any other character 
you like, equal to the number of bytes in the 
program — 26 — plus data. For the 
demonstration program, that is 100 bytes. 

The program in figure 3 is used to load the 
hexadecimal code into the Rem statement. 
Copy the codes shown in the hexadecimal 
dump — figure 2. When all the code is 
entered, type “5” to stop the loading and then 
List to see what has happened to the program. 
If all has gone well, the Rem statement will 
now look very peculiar indeed. Now that the 


code is entered, you can delete the hexa- 
decimal loader program — all the lines in the 
listing except line 10 — or you can leave it 
where it is for future use. 

The Basic program shown in figure 4 
provides a demonstration of the use of the 
subroutine. When you run this program it will 
produce à picture. In it, the alien appears in 
the top-left corner of the screen, cruises 
horizontally to the right for a while, descends 
at an angle, and finally lands vertically in the 
bottom right-hand corner. 

The graphic images pop into place almost 
instantly. The program makes the images 
move by the usual technique of erasing an 
image and then replacing it slightly further 
along the screen; erasing that one, and 


508 LET М=16514 

505 REM TO LORD МС "DRAW" 
PROGRAM DATA ONLY, SUBSTITUTE 
-5060 LET М=16578 E 

518 SCROLL 

S28 PRINT М, 

524 INPUT H$ 

525 PRINT H$ | 

S38 IF H$-"S" THEN STOP 
550 FOKE М, «16%<СОПЕ Н%С12- 
28)+ СОВЕ Н%(22-2829; 

56ӣ LET M=M+1 

s?8 GOTO 518 


Figure 3. Hex loader program. 


replacing it with another, and so on. There is 
still a slight flicker of the image, caused by the 
delay between erasing one picture and 
drawing the next. 

This delay occurs while Basic is changing 
the control values. The flicker сап be 
minimised by doing as little as possible in 
Basic between “erase?” and “redraw”. This 
program shows the capabilities of the 
subroutine, but to produce graphics which 
move perfectly smoothly, one of two 
alternative techniques can be used. 

Тће simplest technique is to surround the 
image of the moving object with a halo of 
spaces. There is no reason, of course, why the 

{continued оп page 55) 
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THREE PET TITLES 


LIBRARY OF PET THE PET REVEALED 


SUBROUTINES A reference book which details « 


A book which will save the software you need to know about the workings 
designer considerable time by providing PET. Containing inforn 


writing more elaborate pre 
in turn create more interesti 
Should be c 

Supplies some much пегде 

and correct documenta! 


55 proven subroutines to integrate with 
his own programmes 

Each subroutine is preceded by a page 
of general information describing its 
purpose and implementation and 
possible problems that may arise. Basic. 
machine lanquage and a combination of .'PET Revealed wi 


both, are used throughout this THE РЕТ” awful lot of tir Hn this book 


publication as good value for money 
We like this book very much and REVEALED 
thoroughly recommend it.” 
Printout 


NICK HAMPSHIRE 


. well prepared, fun to use, 
and will help in better 
program development.” 

Compute 


У ae PET 
/ 2 GRAPHICS 


as two 


— қ МИСК -АмГОМАР COMMODORE PI / 


| 


ectives, One, to 


^ provide the reader 

€ with an introduction to 
4, ^ ^ f the programming tech- 
4, niques used to generate 


с graphic displays. 

“Sy, $ Two, providing the 
Ж : 

Me programmer with a 


complete package of 
machine code routines 


27) giving а wide range of 
/ normally unavailable graphic 
у functions. The book contains 
Р 
/ many comprehensis ely 
/ analysed routines and photo- 
araphs to illustrate the eff 
All 3 publications are 
widely used by an invaluable 
Commodore Business graphics on th 
Machines Micra Forecast 
— = — – = = = = «шеше — = = = = = = = = = = = езе» = = = = — = = = 


Please send me: 


| copy/ies of Library of PET Subroutines Name 
@ £10.00 each 

| copy/ies of The PET Revealed 

| @ £10.00 each 


Address — ce 


copy/ies of PET Graphics @ £12.00 each 


n қ Postcode 
| enclose a cheque for £ „.... payable to x 


Computabits Ltd.,P.O. Box 13, Yeovil. Somerset 
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(continued from раде 53) 
subroutine should not be used to print spaces 


mean ви и |1 REM HEX DUMP OF REVISED 
Миа ге Dao | РАТА FOR SELF-ERASING MOVIHG 
oes побио ainoan | DRAWING, THE DATA STARTS AT 
о мате мис | АВА AND OCCUPIES 84 BYTES. 


Use the same Basic demonstration program 
but make the following changes: 

30 POKE 16515, 1 

90 POKE 16514,255 

105 IF T<17 THEN LET E- 1 
and delete line 190. 

Тһе second technique is to use different data 
blocks to erase and redraw only the changed 
parts of a moving drawing. The simplest 
example is a moving rectangle. If it moves 
vertically, you need only erase the trailing 
edge and redraw a new front edge. The sides 
and the middle can be left alone, and the 
overall effect is à much smoother movement 
than you would achieve by erasing and 
redrawing the whole object. Multiple data 
blocks can also be used to create the various 
stages of an explosion, for example. 

You must be methodical in producing the 
data for the drawing, but this is a small price 
to pay for the improvement in the program. 
Finally, watch out for accidental Poking of the 
forbidden end-of-line characters in the display 
file. If you want to see the effect of doing this, 
change line 110 of the Basic program to read: 


110 IF T> 30 THEN LET E=33 Figure 5. Revised data for improving the smoothness of animation. 
and watch the program crash. ЕЗ) 


ZX81 HEWSON CONSULTANTS 


HINTS & TIPS for the ZX81 — £4.25 16K SOFTWARE 


"Good value and quite fascinating . . . a very inexpensive way of acquiring months of 
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а ы npe SPACE INTRUDERS £4.95 Ls 

f " Your Computer Nov. 1981 Not to be missed. All action display. 40 J" ~ a” 
80 pages explaining how to squeeze a computing quart out of a Sinclair pint pot sien ада атары coin: Ratton 1 =" 
Saving Space — vital reading for all 2Х81 users. option — the machine plays itself. b А 


! 
^ : ' 5 | 
Understanding the Display File — using the display Не as memory, clearing а part of Squadron after squadron of aliens attack H 


the display, using tockens in PRINT statements. Covnerting 2Х80 programs — 


4 
he У 5 your position. Three laser guns. Full 
explaining simply but comprehensively how to convert the hundreds of published 2Х80 score display. Written in machine code BA и? ~ “ 
programs. Chaining programs — revealing techniques for passing data between ior super fasttun. ri P % қ ke Же 
programs, calling subroutines from cassette and establishing data files, Machine Code 


Programs — all you want to know about Z80 machine language. Explaining how to PROGRAMMERS TOOLKIT £6.50 
write, load, edit and save machine code and how to debug your routines, Routines and Are you writing your own programs for your ZX81? Then use our TOOLKIT to do the 
programs are scattered liberally throughout the text and the final chapter consists of 12 donkey work, Copy into RAM before you start work and then you will have it at your 
useful, interesting and entertaining programs such as LINE RENUMBER, BOUNCER, fingertips. Comprehensive LINE RENUMBER including GOSUBS and GOTOS; LOAD, 
SHOOT, STATISTICS, etc EDIT and RUN machine code programs; INSPECT the ZX81 system routines; COPY 
them into RAM and PATCH and/or EXTEND them; FIND a given piece of BASIC code 
and replace all occurrences of it; move blocks of Basic lines with EDIT 


16K RAM £37.50 

A top quality add-on 16K memory, simply plugs into the back of your Sinclair 
computer, Neatly encased in а black plastic shell to match your Sinclair 2Х81. Can be 
used in a black plastic shell to match your Sinctair ZXB1. Сеп be used in conjunction 
with the Sinclair printer. AMAZING VALUE 


LANGUAGE DICTIONARY £3.75 

Now you can construct your own English; French, English/ Anything dictionary with our 
LANGUAGE DICTIONARY. UPDATE the entries, SEARCH for à word, CREATE a new 
dictionary amd save it on tape, 


48K RAM £148, 35 1K SOFTWARE 


Are you finding that 16K of RAM is not enough? Do you wish to write or use programs PLANET LANDER £3.75 

with large arrays? Yes? Then this is what you have been looking for — 48K RAM for Four programs: 

your Sinclair made by MEMOTECH Ltd. up to 15K of Basic program area, the rest is 11 Plant lander; steer your craft to а soft landing or die in the attempt. 

used for the display file and variables lincluding those large ARRAYS), Built-in power (2) Space docking; dock your craft with the space station, be careful not to crash, your 


inertia could сату you past, you must judge your fuel correctly. 
(31 Stopwatch watch; measures elapsed time 
(41 Clock; watch time pass on your Sinclair. 


supply. 


280 OP CODES £1.45 


A must for the beginner and the experienced programmer апке, This handy ready STATISTICS £3.75 

reckoner lists all the 600 plus 280 machine code instructions in decimal and hexadecimal Three programs: 

with their mnemonics. Each Op Code is succinctly explained and cross-referenced. ӨТІЛІ Statistics; prints the current mean and standard deviation after each value is 

Supplied in г protective transparent wallet for easy reference and durability, entered. III! Regression; prints the current mean and standard deviation of the y values, 
the x values and the intercept and slope of the regression hne. (Il) Trend; prints the 
current mean and standard deviation of the y values; the x values and the intercept and 

MINI INTRUDERS for the 1K machine £3.95 зјоре of the trend line. 

An incredibly fast moving game, dodge left and right to avoid falling missiles. Fire Salvo (21 Chi square test calculates the value of the chi square statistic for comparing 

after Salvo at the attacking alien squadron, more aliens join the squadron ай the time. observed and expected values, 


Count how many lazer bases you lose before you have cut them down {31 Graph plot; plots а graph of data entered from the keyboard. 


Cheque with order or quote access number to: 
HEWSON CONSULTANTS, Dept. YC, 7 Grahame Close, Blewbury, Oxon OX11 9EQ. Tel: (0235) 850075 
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РКОЈЕСТ 
HECTRONIC SCANNING 


This month, the role of the 
micro in electronic scanning 
falls under John Dawson's 
blistering gaze. 


MOST ROBOTS IN science fiction stories can 
see. There is good sense behind the fiction — 
the ability to acquire information simply by 
looking at a subject is an invaluable sense. 
Human beings see using a parallel bus in 
which hundreds of thousands of neurons carry 
information simultaneously from the retina, 
the back surface of the eye, down the optic 
nerve to a certain part of the brain. There the 
incoming information is processed to produce 
stereoscopic colour images which can be used 
as a basis for making decisions. 

Many electro-mechanical and electronic 
systems have been devised for transmitting a 
picture from one place to another using à 
single channel for the information flow. In the 
1930s, we very nearly had an electro- 
mechanical television system in the U.K. and 
photographs have been sent by transmitting an 
electrical signal from one place to another by 
press agencies and the police for many years. 
The Germans developed the Hellschreiber for 
transmitting a facsimile document by radio. 
Satellite pictures, both of weather conditions 
on the Earth and from the Solar System are 
transmitted electronically. 

In all these applications, serial transmission 
is used to carry the information contained in 
the picture one part at a time down a single 
bus. Then it recreates the original picture by 
storing each part in its correct order for 
simultaneous presentation to the view at the 
other end. 

Figure 1 illustrates the basic principle of 
picture transmission used by every system 
from domestic colour television to the simplest 
electro-mechanical document fascimile 
systems. The picture is scanned starting in one 
corner and moving in an orderly sequence 
until each element has been covered. 


Image enhancement 


As the picture is scanned the intensity of 
light is measured. The light may be in any part 
of the spectrum from the ultra-violet region 
through to the very long infra-red part of the 
spectrum used for thermography in hospitals. 
It is transmitted either in an analogue form to 
the receiving device for re-creation as a picture, 
Or as a series of digital numbers. 

The signal may be processed on its route to 
the receiving device. For example, malignant 
tumours tend to have a richer blood supply 
than normal tissue and the increased flow of 
hot blood from the core of the body tends to 
create a local warmth in the malignant tissue. 
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Figure 1. 
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mission 
480 511 


с Light level along 
a single line 


White 


Thermographic scanning cameras have been | | 2/76 2 
developed to identify tiny differences in the | | 
temperature of a surface. The receiving device 
can be set to produce a cool, blue image of 
normal tissue while an unusual or abnormal 
hot spot is presented in red. The presentation 
of the information is a model of the original 
and is quite separate from the incoming long- 
wave infra-red. 

Thermography is a useful diagnostic aid for 
conditions such as breast tumours in women 
and for the analysis of heat flows in industry. 

If the information picked up by the sensory 
device is turned into numbers using an 
analogue-to-digital converter, it becomes 
possible to process the information in a 
computer to improve the contrast of a picture, 
to remove interference or noise in the image, 
and to search for objects of a particular size or 
luminance. 

Figure 2 is a simple illustration of how 
something like a Schmitt trigger in software 
can be used to increase the apparent resolution 
of a picture by digital processing. The fuzzy 
image at the top has a gradual transition from 
white, through darkening shades of grey to 
black. The intensity of the light reflected from 
that image is shown as the dotted line in the 
diagram. 

If that information is captured by a 


| 


WITH MICROS 


a Incoming signal from 


Figure 3. 
A-D converter 


Interference 


Samples 


b Processed signal 


N 


Image 
boundary 


computer as a number of serial samples using 
an analogue-to-digital converter, then it is easy 
to program the computer to output a constant 
white signal until the intensity of the incoming 
signal drops below a certain value. 

When this occurs, it will transmit a black 
signal to the display device until the intensity 
of the input signal once again rises above the 
trigger level. Additionally, the point at which 
the computer makes the switch can be 
adjusted from the program or from the 
keyboard to highlight certain tone levels. 

If you have used a portable television or if 
you live in a bad-reception area, you have 
probably noticed interference on the screen. 
Interference on the old УНЕ 405-line service 
caused white speckling on the picture. The 
new 625-line transmissions use negative-going 
modulation of the video signal so that a burst 
of energy caused by interference will tend to 
produce a black rather than a white spot. The 
interference consists of very short pulses of an 
unusually high amplitude — figure 3a. 


Processed 
signal 


Signal from 
"camera 


To discriminate against either interference 
of this kind or small objects in the field of view 
of a scanning camera is comparatively easy 
using à computer. If the computer compares 
each sample from the analogue-to-digital 
converter with the previous sample, it can 
refuse to allow the size of the sample to change 
by more than a certain amount in one step. 

For example, if the first sample has an 
amplitude of 90 or mid-grey on our arbitrary 
scale — figure 3b — then the computer may be 
programmed so that the next sample may 
change by only plus or minus 10 — that is, 
either 80 or 100. 

Тһе fact that the second sample is measured 
by the analogue-to-digital converter as having 
an intensity of 250 is ignored by the computer 
unless the third sample is also 250 +/- 10 in 
which case the two samples are accepted as a 
true part of the image being scanned. 

Тһе process can, of course, be extended, so 
that the computer will maintain the black level 
until five or 10 or 12 samples have consistently 
shown a higher white level. If information is 
stored in an array in the computer, it is 
possible to perform processing which will 
restore retrospectively the original boundary 
of the object from the first white-level sample. 


Scanning the object 


In other words, if the width of the object 
along the scanning line is insufficient to satisfy 
the limits programmed within the computer, it 
is rejected; otherwise, it will be presented in its 
correct topographical position. By comparing 
corresponding areas of adjacent lines it is 
possible to repeat the process in two 
dimensions. It should also become compara- 
tively easy to identify lines in the image which 
are straight or which vary according to a 
pattern stored in the computer. 

If you want to scan a picture, you will need, 
first of all, a lens to focus the image at which 
you are looking. Baird used а rotating disc 
with a spiral set of holes to break up the image 
into serial samples. The position is very 
simple: either you move the photocell which 
will convert the light intensity into an 
electrical signal, or you keep the photocell 
stationary and move the image. 

Figure 4 is an outline illustration of a 
scanning camera which moves the image 
formed by the lens over a stationary photocell. 
The mirror has to move in two dimensions in 
this design and it may be easier to move the 
mirror in one plane and the photocell in the 
other. 

For example, if the mirror is rotated up and 
down to provide the vertical component of the 
scan, the photocell could be mounted on an 
arm and swung horizontally from one side of 
the image formed by the lens to the other to 
give the other component. 

Тһе radio-control servos described in the 
August/September 1981 article are well suited 
to this application provided that the 270? 
rotation of the servo-output lever can be 
reduced to whatever field of view you require 
for the system. This could be done using cams 
to press on the mirror and the photocell arm. 

The mathematics for calculating the per- 
formance limits for acquiring and building up 
a simple image are relatively straightforward. 

(continued on next page) 
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(continued from previous раде) 

Suppose, for example, that you decide to 
display the picture gathered from the 
electronic-scanning camera on the VDU that 
you use with your Microtan computer. The 
Microtan screen consists of 16 lines each 
containing 32 elements, a total of 512 
elements. 

Suppose that you would like to acquire one 
complete picture or frame of information each 
second, then the maximum frequency to be 
handled by the system occurs when alternative 
picture elements are light and dark. One cycle 
consists of the time between two identical 
points on а wave-form which consists in this 
case of two elements. In other words, the 
maximum frequency at which the system is 
required to work is: 

512/2 = 206Hz or cycles per second 

If the image scanned by the camera has 
broader lines in which more than one element 
of the display will be set to either a white level 
or a black level, then the frequency of the 
signal being processed by the system is lower. 

If you wrote the software to present an 
image using the 64-by-64 graphics on the 
Microtan VDU, the screen would contain 
4,096 elements. A picture of the highest 
resolution of which the system was capable, 
displayed in one second, would require the 
system to handle a frequency of: 

4,096/2 = 2,048 Hz 

In either case, the speed at which the mirror 
must be moved in its horizontal and vertical 
axes remains tied to the time in which a 
picture is to be acquired. If you allow one 
second for the mirror to complete all its 
movements, then each horizontal line requires 
the mirror to move through the angle of field 
in which you will acquire 32 samples in 
62.5ms. if the mirror can be brought back 
instantly to the beginning of the next line. 
This, of course, is impossible owing to the 
mechanical inertia of the system. 


Cogent details 


Probably the simplest method of moving the 
mirror in two dimensions is to scan the first 
line from left to right, set the vertical rotation 
of the mirror for the second line, and then scan 
that line from right to left putting the data 
from that scanned line on to the computer 
VDU in reverse order. 

At the end of the second line, the mirror will 
then be in the correct lateral position for the 
start of the third line. A realistic estimate using 
radio-control servos might be: 
16x0.5 seconds lateral scan 
15x0.05 seconds vertical movement of mirror 
1x 0.5 seconds restore mirror to start 

position 
total 9.30 seconds 

I think the most fascinating point to be 
learnt from the idea of moving a mirror to 
bring an image across a detector is that it 
should be possible to alter the focal length of 
the system by changing the speed with which 
the samples are taken. 

Suppose that the computer gathers 100 
samples in the course of scanning one line and 
suppose that during the time that it takes to 
gather 100 samples the mirror is moved 
through a right angle. The picture displayed 
on an oscilloscope or TV screen will show a 
field of view of 90°. 
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Horizontal 


Axes of Vertical 


. Serial signal to 
A D converter 


Figure 4. 


If the rate at which the computer acquires its 
samples is increased so that 100 samples are 
gathered while the mirror moves only 10°, 
then the image presented to the viewer will 
cover a field of view of 10*. So, by altering the 
time in which the samples are gathered, the 
focal length of the system has been changed 
from a wide-angle view to a telephoto picture. 

The software I have listed this month 
contains the main command loop for Cogent 
and the routine which will step through а 
source program you have written, interpreting 
valid characters and diverting to sections of 
machine code to perform individual instruc- 
tions. Cogent, while still simple in outline, is 
becoming more complex and difficult to 
describe except as a whole. The subroutines I 
shall describe at the start of Cogent may not be 


The main command loop for Cogent. 


2789 1 44 ^B 

0790 ;  tfART OF COGENT 4428 

07917; даға 

0792 START CLD 4478 ра 

0793 ; SET UP ZERO PAGE 447% 

area JSR Suz: 4479 M F4 45 
9795 3 INITIALISE CLOC? - 44УС 

0796 ; AFTER COLD STAR 3470 

0797 JSR CLIN 4470 20 OA 40 
OT9B 1 WARM START дам 

0799 1 RESTORE 51A? ЕПТМТЕВ  447F 

ORO WARST LDX ЕРЕ 447F АЈ FF 
0901 res 4481 әз 

овог ; CLEAR SCREEN OND SET 4482 

0905 ; UF CLUCK VIA аа87 

ово JSR CLS 4452 20 EO 32 
0805 JSR SUv]^ 4497 20 18 40 
0806 ; SET CAFS FLAG TO 4468 

0807 1 NON-ZERO 4488 

овов STX Fasc 4488 ве SC 
0809 НОР чаза ға 

OB10 ; PUT CURSOR AT VDU 4466 

0631 г BOTTOM LINE 440b 

ов12 JSR CUBIT аавв 20 40 47 
0812; SET UP PROGRAM TITLE ЛАВЕ 

814 LDA TMS! ABE ар се 42 
0815 STA на: 4491 85 ва 
0812 LDA IMSI«! 4495 AD CA 42 
0817 STA ме: +! 4996 85 B5 
BLE LDY NULL 4698 ас 05 4o 
0819: DISPLAY PROGRAM TITLE 4498 

овго JSR DMES! 4498 20 Ре az 
OÓR21 + GET CHARACTER 449E 

0822 JSR GCHAR 449E ZO 4E 44 
08235 LDA ICHAR ада! AS 01 
0824 SRTi CMP (ғы адас гә 57 
0825 BNE TED алат ро 03 
ов2ь JMP WRITE 4447 4C AO 45 
0827 TED СМР f'E дайла C9 45 
0828 ЕМЕ TST ағас Do o3 
one JMP EDIT 44nhE 40 20 46 
овзо TST СМР Е'5 4481 C9 52 
о83, ВМЕ TRE 4463 ро оз 
ов22 JHP STORE давз 40 52 47 
0822 TRE CMP £'R 44r3 C9 52 
овза BNE TPR дава DO 02 
0825 ЈМР READ 44BC 4C FO 47 
02356 TPR CHP £'F 44BF C9 50 
0837 ВМЕ ТЕО 44r! ро ос 
оезе JMP PRINT 4403 4С F3 48 
овзу ТЕО СМР £°T 4406 C? 54 
овао ВНЕ ТЕХ засе DO 03 
9841 ЈМР ТЕМЕ даса ас 4D 42 
0842 ТЕХ СМР £'x 4400 c" 59 
овас BNE ТАРР 44CF Do o3 
0844 JMP EXEC 4401 ас ғ? 44 
9845 ТАРР СМР C'A аага г? 41 
0846 BNE TOUIT вара DO OS 
ова? JMP APPEND 44DB ас 72 аз 
овав TOUIT CMP ЕСО 44DB С? St 
ова BNE TLC 44DD DO 4 
0859 екі 440F Se 

ов51 JMP TANBLUG Jago 40 oo FC 
0857 ; CHECK - WAS CHAR. А дағ? 

0853 s CAPITAL? 44C€^ 

оята тіс Бру FLASC 44Е2 A4 9С 
ogss СРУ £*FF 4ag5 Co FF 
5855 BNE ERRI 44E7 ро о? 
0857 1 4469 

08958 : 44E9 

0855 AND ЕФПЕ 44Ғ9 09 DF 
DASO ата FLASC 44EBP 85 9Г 
0661 1 TRY AGAIN S4En 

0822 ЧМР SARTI 44Е0 AC АТ 44 


essential as a whole for your own purposes. 

Suzi transfers values from a table in the 
Cogent program to establish known values in 
TXST, TXST+1, TXEnd, and TXEnd+1. 
Clin, the clock-initialisation routines, and 
CIS, clear the VDU screen. Suvia is a 
subroutine call into the ClIn routine which 
bypasses the instructions which zero the clock 
counters going directly to the section of the 
subroutine that sets up the VIA timer. 

FLASC is a flag which is loaded with FF 
hex and used later on in the command loop. 
GChar takes a character from the keyboard 
and can be replaced with JSR SFDFA. Cubot 
puts the cursor in a known position on the 
VDU bottom line and the following lines, 
813 to 820, display the main title. 

After finding a character, it is compared for 
a match with one of the letters in the command 
loop and if a coincidence is found, the 
program will jump to one of the Cogent 
functions. If no match is found, the 
instructions at line 854 check to see whether 
this is the first time through the command 
loop and, if so, the present character is 
converted from lower-case ASCII to upper- 
case ASCII and the program tries again by 
jumping to SRT1. If no match is found on the 
second pass through the loop, the program 
goes through ЕКЕ!. 


0852 ; CHAK. MD! KECOGNISED aar 

оваа : GET ANDTHEF аяға 

0965 ERRI уме WARST JAFO di ЈЕ aa 
ове : aarp 

0877 3 sar 

0877 s aar 

нага : КҮЕСІІЕ FROGRGM 44ғӘ 

ояу”. Sar 

875 EXEC ыра test 44F'* AS BO 
087? Sia PROG 44h не 9D 
1878 LOA T*51*1 4дер ат Bl 
эвт Sfa PROG 44FF 85 SE 
пао EX1 LDY NULL 4501 АС 05 44 
"ваз LDA (PROGI, Y 4504 вз 9D 
ПЕТИ СМР SPACE 4506 CD OF 44 
овај BNE EXS 4509 ро ов 
сана INC PROG 4тов ES Эр 
OREN BNE EX'S 4500 De o2 
OBES INC PROGH 4“ОЕ ES 9E 
ABS? EY* ВМЕ EX1 4511 Do EE 
овва EXS СМР NULL. 4517 СП от 40 
9639 BNE Exe 4016 Do oz 
oso IMP WARSY 4518 АС ЈЕ 44 
0671 Еко вта 5n 

0892 ЗЕС 

0893 SBC гъл = » 
өгізі BCC ЕХЕРЕ 4520 90 10 
0695 ASL + 4522 U^ 

oes. TAY 4522 AB 

0897 LDA INSREF.Y 4524 B9 52 45 
ова STe INSVEC 4527 85 54 
08099 INY 4579 са 

D990 LDA INSREF, Y азса B9 $2 45 
nent STA INSVEC+) 4520 вз 55 
озо2 SMP 'INSVECI 452F 40 та ао 
0907 EYERR LDA SD 4532 аз so 
отоа JSR ОРСНЕ 4524 20 75 FE 
0905 МЕХТНЕ INC PROL 4527 Еб "D 
о9ов ЕМЕ NX1 4529 po o2 
0907 INC PROGH уун Бе ФЕ 
отов NEI LDY NULL 4520 ас оз 40 
0909 (ра (PROG), Y 4540 В) "D 
02910 CMF NULL 4542 CD О5 4o 
0911 BNE NX2 4545 ро ос 
оті2 JMF WARST 4547 4C ЈЕ 44 
0912 NX7 СМР SPACE $544 CD 07 40 
avi BNE EXERR 4540 DO ЕЈ 
0915 ome EX] азағ 4C 01 45 
0915 : 4552 

0917 +: 4752 

0918 ; INSTRUCTION REFERENCE 4552 

0919 г TABLE 4552 

озта з s552 

0921 INSREF WOR HALT 4957 60 45 
0922 WOR HALT 4554 60 42 
0925 WOR HALT 4556 60 45 
озга HOR HALT 425Н 40 45 
0975 WOP TIME 4554 6D 42 
оре WOR HALT 49ЭС 60 45 
0927 WOR HALT 455E 60 45 
OFE { 4560 

0929 + 4560 

OFS ; HALT INSTRUCTION 4560 

0931 : 4500 

v2 HALT TKA 4520 98 

097.5 ADL геа 4561 59 40 
оед JSR ОРСНЯ 4562 20 75 FE 
9925 HLT! JSR GCHAR 4565 20 4£ 44 
ovio ыра ICHAR 4559 AS 01 
0937 СМР £^C атер CY 42 
BR ИМЕ HLT! 456D по F? 
пале IMP МЕХ Ма абағ АС 77 45 
ад s 4572 


РОТҮООН 


MACHINE 


tq РЕТ oMTERFACE 
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CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 


Have you ever wanted your MICRO to control a machine for you, or 

manage your house? If so, the MDR 'MICROCOMPUTER CONTROL 

INTERFACE' will give you isolated channels of OUTPUT (8А @ 250 
volts! and switch sensing INPUTS. 

Available now for connection to PET USER, PORT, RS232 and 
IEEE488, allowing expansion up to more than 900 channels. 
Supplied complete with connecting cables, full data and guarantee 
from £12.54 per channel. Complete preprogrammed systems or 
individual components available. Write or phone for details. 


M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 
Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 


ж 


РООРВА ЋЕ, 
MANAGER 
ex 


A GREAT NEW GAME FROM 
Addictive Games 
for ZX81, ZX80, TRS80, VIDEO GENIE 
«JUST LOOK AT THESE FEATURES» 
*4 Divisions Ж Promotion & Relegation x 
*F.A. Cup ж Full League Tables Ж 
*Transfer Market (Buy and Sell Players)* 
*Pick your Team for each Match (but watch out for Injuries!) 
*As many Seasons as you Пкеж 
*7 levels of Play (from Beginner to Genius!)* 
*Managerial Rating (tells you how good you REALLY аге!) ж 


*Save Game Facility (continue again another time) 
—АН this and much much more packed tightly into 16K RAM — 


“IF YOU LIKE FOOTBALL 
YOU'LL LOVE THIS GAME" 


HARDWARE REQUIRED:— т ORDER SEND CHEQUE/PO 
ТЕКСІ то 
2Х80 Video Genie = 

2678, Conniburrow Boulevard, 
16K RAM : 
(Please allow 28 days for Delivery) 


8K ROM 
16K RAM 


ж 


SHARPINZ-3UB 


LJ 

à 

Take a look at the MZ BOB, it is an ineredibly good mochineg Probably the best graphics of 
ony micrecomputerg Very fost operation – 4 Megaherz 280g — Double sided, double density 
disk drives [optional] – 560K of storeg User friendly — pleasant ond easy to useg Superb build 
quality – if anything it is over engineeredg 3 ovoilable disk operating systems - Shorp DOS, 
Е005 & CP/M Plenty of languages - BASIC, Double Precison BASIC, BASIC Compiler, | 
PASCAL Interpreterg Single unit — screen, keyboord, fast cossette interface (1800 bits/sec) 

bee the MZ 808 at your nearest Microcomputers at Laskys 

MZ BOB Computer 64K Мен. 109500 Vot 16425 Total 1259 25 


~ 


|| 


O Shops Nationwide 


12/14 St Могу» Gate, Marker Street 
Manchester, М1 12Х Те! 061.832 6087 
Manager. Lesly Jacobs. Corner of Deansgate 


Glasgow 


22/24 Wesi Nile Street, Glasgow, GY 2PF 
Tel. 041-226 2249 Моладе” Dowd Livngstone 
Between Buchonnon Street and Centro! Station 


Sheffield 


58 Leopold Street, зћећеја, 5! 262 
Tel 0742 750971 Monager: Justin Rowles 
Тор of the Moor, opposite Town Hall 


Liverpool 

33 Dale Street, Liverpool, 12 2HF 

Tel 051-236 2828 Manager Mark Buller 
Between the Town Hall and Mogutrotes Courts 


London 


42 Tottenham Court Road, London, W1 98D 
Те! 01.536 0845 Manoger Voss Demosthenis 


Birmingham 

УА "e Birmingham, 82 41Р 
Tel 021.632 5303 Manager: Peter Stollord 
300 yards from Bulling Centre 


Bristol 


5/20 Реге Street, Влио! 851 ЗАМ Те! 0272 20427 
Setween Holiday Inn and C 5 A 


Chester 


Те! 0244 317667 
Manager. Jeremy Ashcroft Next te the Town Ноћ 


Edinburgh 


4 51 Jomes Centre, Edinburgh, ЕН! 358 
Те! 031.556 6217 Manager Colin Draper 
East end of Prices Street, St. James Centre 


Preston 

1/4 Guildhall Arcode, Preston, РКІ 1 HR 

Те! 0772 $9264 

Manager Jim Cemisky. Directly under Guild Holl 


ý Laskys, the retail division of the Ladbroke Group of Companies 


MICROCOMPUTERS 
AT 
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INNOVATIVE 
TRS 80-GENIE SOFTWARE 


jrom the projessionals 


ä new, simple 
Чо use, moderately 
‘priced word processor 


The introduction of a brand new word processor is a major event and AJEDIT is without doubt a major 
program. There are, however, quite a few Word Processors around and most of them are extremely good 
ones - why, therefore, another? The question is even more pertinent when it is known that we specifically 
commissioned the writing of it from an author of the status of Denville Longhurst of Enhanced Basic fame. The 
answer is that user feedback shows that a large number of customers do not need or want word processor 
programs which require a quantity of training before use. Scripsit, for instance, is an excellent program, but is 
complex to use; it even comes with a training course on tape. If one operator is dedicated to using the word 
processor then it makes sense to have her trained, and the more complex the program (so long as the complexity is 
accompanied by more and bigger functions) the better. 

AJEDIT has been written for the user who needs a word processor intermittently, say three or four times 
a week. Its prime design criteria was ease of use - and just as importantly - ease of recollection of its commands. 
Take, for instance, the text editing commands - they are as close to the Basic Edit commands as possible, so that 
the user will remember them: To insert type |, to delete D, to take out three letters type 3D and so оп. 

Furthermore, AJEDIT has benefited from being written after a number of other word processors. The 
deficiencies in its predecessors are corrected in AJEDIT. For instance, any control characters can be outputted so 
that full advantage can be taken of the features of the particular printer being used. Disk directory access is 
available from within AJEDIT as is the killing of files on the disk. The FREE command and a number of other DOS 
commands can be carried out from within the program with a return to AJEDIT - with its text intact. 

AJEDIT contains close to one hundred commands covering most word processor requirements. Dedicated 
printer commands for the Epson MX series and the Centronics 737 are included - again for ease of use of these two 
popular printers. 

One of the big features of AJEDIT is the ability to ‘‘mail-merge’’. The facility is available whereby two 
special files are created, one containing names and addresses and a salutation, the other a standard letter or form. 
AJEDIT will call the address and salutation from one file and the letter from the other and thereby compile 
personalised letters. The salutation may be repeated in the body of the letter. 

AJEDIT needs 48K and one disk minimum and is suitable for the TRS-80 Models | and II| and the Video 
Genie Models | and ||. 

AJEDIT 
Inclusive of V. A.T. and P. & P. 


MOLIMERX LTD 


A J HARDING (MOLIMERX) 


1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 


TEL: [0424] 220391 / 223636 TELEX 86736 SOTEX G 


TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage. 


60 YOUR COMPUTER, FEBRUARY 1982 


RESPONSE FRAME 


Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 


Frame". 
KEYBOARD FAULT 


ll Over a period of about seven 
months, my Acorn Atom has 
developed а fault which 
produces double entries when 
any of the keys are pressed. This 
fault seems to be the result of 
poor-quality contacts on the key- 
board — a problem which seems 
to be occurring increasingly 
frequently. Acorn's solution was 
to send me several new key 
contacts to replace the old ones, 
but I feel this is no solution to the 
poor quality of the keyboard. 
Could you direct me and others 
in possibly the same situation to 
any company which stocks a 
suitable replacement keyboard? 
I am quite prepared to make 
alterations to the printed-circuit 
board and re-case my machine. 
Andrew Taylor, 
Headingley, Leeds. 
You АКЕ not alone — the office 
Acorn Atom tends to double-strike 
the letter s, but has not yet shown a 
tendency to do so with other letters. 
W'e understand from Acorn that the 
Atoms being despatched at present 
have à much better quality keyboard, 
based on the one for the BBC Micro- 
computer. That, however, does not 
help you. We cannot recommend a 
specific keyboard from a specific 
supplier, but suggest any coded 
keyboard is likely to prove suitable. 
Hobbyist suppliers such as Maplin 
or Henry's Radio have suitable 
keyboards in stock, We suggest that 
before you go for this radical 
solution, you replace the keys 
supplied by Acorn, and sec if a 
change in your typing touch does 
not diminish or completely remove 
the double-strike problem. 


PET LANGUAGE 


ШІ am looking for a computer 
and it must cost, at most, £200. It 
must also have more than ІК 
memory, and have the same 
Basic as we are learning at 
school — we use it on the 
Commodore Pet. It must also be 
able to load programs from 
cassette, If there is such a 
computer, I would be very 
grateful if you couid tell me what 
it is and how much it costs. 

N Jones, 

Swansea. 
THE SIMPLE answer to your needs is 
the Commodore Vic-20, which uses 
Pet Basic, and loads and saves 
reliably from the Commodore 
cassette recorder. However, it will 
not meet your cost criterion. It costs 
around £185 to £195 for the 
computer, with an extra £35 to £40 
for the special cassette recorder 


which it demands. However, it may 
well be worth paying the extra to 
buy a computer which meets your 
other needs, Otherwise, vou may like 
to look at the ZX-81, which except 
for certain programming demands — 
such as the need for the word Let — 
will work reasonably well on the 
Basic you are learning. It costs 
£69.95. The Acorn Atom, £120 to 
£150, is a splendid computer for the 
price, but suffers from using a very 
non-standard version of Basic. 


QUIETER SHARP 


Wis it possible to control the 
sound volume of the Sharp MZ- 
80K by means of software? If so, 
can you please help and if not, 
can you show me any other 
method before the computer is 
smashed by the neighbours? 
Hassoud Amire, 
Geneva, Switzerland. 
WE WERE ALSO appalled by the 
volume level of the М2-80Қ, and at 
first attempted to solve the problem 
by placing a book against the 
speaker. There is, however, a 
volume control in the MZ-80K, 
although you need to unscrew four 
bolts at the base to lift off the cover, 
You will have no trouble locating 
this control once you remove the lid. 


BOOKS ON BASIC 


ШІ have seen a number of 
advertisements іп Your 
Comfputer for books which 
purport to teach a beginner to 
program. ] do not have a 
computer as yet but would like 
to learn to program — if such a 
thing is possible — before I go 
wild and spend a few hundred 
pounds on a computer myself, 
Can I learn to program without a 
computer, and if I can, which 
books would help me? 


Arnold Gaitsvorth, 

Colwyn Bay, Clwyd. 

YES, YOU CAN learn to program 
without a computer, but to do so is 
as unsatisfying as "learning" to play 
a musical instrument by just reading 
а correspondence course on how to 
play the piano, However, you can 
certainly gain a head start in 
programming, so when you finally 
decide to buy a machine, you will 
find it easier to make progress. It is 
difficult to recommend specific 
books — there are so many good 
books on Basic programming. A few 
which you may find useful are: Basic 
from the ground up by David E 
Simon, Hayden; Making Basic work 
for you by Claude J De Rossi, 
Reston; Beginning Basic by Paul M 
Chirlian, Dilithium Press. One book 
which we found particularly useful 


was Game playing with Basic by 
Donald D Spencer which, although 
it does not attempt to teach Basic 
from first principles, is capable of 
doing so if you work methodically. 
Once you have the basics under your 
belt you may wish to look at The 
Basic cookbook, by Ken Tracton, 
published by Radio Shack and 
available from most Tandy dealers. 


ZX-81 PROBLEMS 


B Сап you help with two 
problems on my ZX-81? Having 
experienced great delays and 
frustrations over replacing а 
faulty RAM, I am reluctant to 
attempt to approach Sinclair 
again. I have the vanishing 
memory/vanishing program 
phenomenon, In my case, this is 
a result of editing in the 
presence of a multi-dimensional 
array. The defect of the Gosub 
stack is not confined to bad 
programming. With a databank 
type of program, where a new 
version has to be saved from 
time to time, surely the Gosub 
stack accumulates every time, 
and will eventually wreck the 
program. I am having to keep 
away from Gosubs at present 
because of this. Am I right? 
K H Sargent, 
Byfleet, Surrey. 
YOU SOUND As if you have a crazy 
ZX-81, or else you are simply mis- 
interpreting what it is doing. We 
have never encountered instabilities 
due to size of arrays. The most likely 
explanation for the memory dropout 
is mains fluctuations which can be 
solved by putting a 9V battery in 
parallel across the power-supply 
lines. Another possible cause is dirt 
or moisture on the contacts. Clean 
the contacts very gently with fine 
emery paper, then cither put the 
RAM pack on and leave it there for 
ever, making sure it does not move 
when you press a key, or — from 
time to time — spray the contacts at 
the back with the kind of moisture- 
removing spray sold for hard-to-start 
cars. Тһе ZX-81 appears to do its 
own house-cleaning on the address 
which is left on the stack. Unlike 
many other computers, you can 
jump out of loops for ever without 
the loop count clogging the works. 
Why would you have a subroutine 
which is not followed by a Return? If 
you need a subroutine of this form, 
use a Goto instead, with a variable 
assigned just before the Goto which 
is, in effect, the return address, In 
this way, the Goto can end with 
another Goto taking you back to the 
line after your original Goto. 


TEACHER'S ADVICE 


BI am 12 years old, interested in 
computers and have been saving 
for some months to buy my own 
machine. I had intended to buy а 
Sinclair ZX-81, which seems 
very popular. When I told my 
teacher of this, he explained that 
the ZX-81 keyboard shows signs 
of wear after some months of 
constant use and suggested that I 


consider buying another make of 
computer. Unfortunately, other 
machines are well beyond my 
resources. | would be most 
grateful if you could advise me 
as to whether the ZX-81 has this 
keyboard weakness. 
Huw Howell, 
Port Talbot, West Glamorgan. 
YOUR TEACHER, we respectfully 
suggest, does not know what he is 
talking about. Any keyboard 
weakness has never been mentioned 
in mail to the National ZX-80 and 
ZX-81 Users’ Club, and we assure 
you that if this were a weakness, we 
would have known about it by now. 
You should buy whichever com- 
puter you want, and can afford, 
because any computer is better than 
none at all, and any computer will 
help you to become computer 
literate, 


CHOICE 15 YOURS 


ШІ am considering buying а 
BBC Microcomputer which I 
understand, uses a standard 
form of Basic. Should І start 
with a BBC machine, or perhaps 
buy something cheaper first, 
and then progress to the BBC 
computer in due course? 
Martin Wellwing, 
Hampshire, 
APART FROM the fact that demand 
appears to be outstripping supply, 
which could mean a considerable 
wait before you receive your 
machine, there is no reason — 
assuming vou can afford it — for not 
buying a BBC or any other machine 
you desire. The BBC Micro- 
computer has a very flexible Basic, 
very close to standard Microsoft, 
which you will find easy to transfer 
to other machines of your choice, 
There are also а number of features 
it has inherited from the Atom — the 
Atom and the BBC machine are both 
produced by Acorn Computer of 
Cambridge. The features that the 
two machines have in common 
include the use of P. for Print, ? for 
Peek and Poke — where the context 
defines which is which — and 
abbreviations such as L. for List and 
GOS for Gosub. 


DOUBLE-SIZE RAM 


ШІ own a ZX-81 with a 16K 
RAM. The pack is unreliable 
and too often causes the 
program to crash for no reason. 
So I am looking for some 
alternatives. One of the 
advertisements іп Your 
Computer claimed an expansion 
module from 16K up to 128К. 
However, to my knowledge, for 
the Z-80 CPU, the maximum 
addressable capacity should 
only be 64K. How can it be 128K? 
C C Fung, 
Roath, Cardiff. 
THESE DEVICES use a paged 
approach, where the memory avail- 
able is switched by commands from 
the computer through the output 
port. [t is switched on го different 
sections of external memory. 
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ТНЕ 


COMPLETE SINCLAIR 2Х 81 


BASIC COURSE 


Atlast, a comprehensive text for your Sinclair ZX 81! 
The complete BASIC Course is a manual which will 
immediately become an indispensible work of 
reference for all your ZX 81 programming. 


Whether you have never done any programming or 
whether you are an experienced microcomputer 
user, the Complete BASIC Course will provide itself 
to you as an invaluable aid. 


The Complete BASIC Course is designed to teach 
you to write and develop BASIC programs for the 
Sinclair ZX 81 — no other books or aids are 
necessary. All is revealed in our easy step-by-step 
guide with programs and "test yourself" exercises all 
the way through. 


As you become more proficient with computing, the 
Complete BASIC Course will continue to be an 
essential guide, giving you finger tip references, 
numerous advanced programming techniques and 
memory saving devices specifically for the Sinclair 
ZX B1. 


HOW TO WRITE PROGRAMS: 


Even if the idea of writing programs is completely 
mystifying to you, the Complete BASIC Course will 
show you just how easy it is. In no time you will be 
able to write and enjoy complex programs for 
whatever use you desire. 


Using the proven “TOP-DOWN" approach, the 
Complete BASIC Course will show you systematic 
and simple ways to write programs. Even 
experienced programmers will benefit from this 
Course, making programs easier to write and less 
prone to error! 


NUMEROUS EXAMPLES: 
Every concept, every function is fully described by 


simple programs that you can enter on your Sinclair 
ZX 81 in minutes. 


|| ZX81... 


The Complete BASIC Course contains over 100 
programs and examples! These programs illustrate 
the use and possibilities of the Sinclair ZX 81: 


е Home use 

e Financial analysis and planning 
* Educational applications 

* Games 

* Mathematical applications 

e Displays of ‘Artificial Intelligence 


EVERY FUNCTION COVERED: 


No matter what your application. what your: 
confusion about any function. you will find it covered 
in the Complete BASIC Course. 


A full and detailed discussion is included of even 
traditionally taboo topics such as USR, PEEK and 
POKE. 


A handy alphabetical summary section lists all 
functions, and provides a short description and 
example programs of all topics. 


A PERMANENT WORK OF REFERENCE: 


The Complete BASIC Course is an excellent 
reference work for experienced programmers 
(including tips on using special techniques) as well 
as a comprehensive step-by-step guide for 
complete beginners. 


The Complete BASIC Course has over 240 pages 
filled with information in an attractive durable ring 
binder – this is a lay-flat work of reference that 
deserves a place next to every Sinclair ZX 81 
microcomputer. 


—À 
AS TANK EDS ИИ 
|| Your | 
| X81 RON X 
30 PROGRAMS 1! 


FOR THE. 
SINCLAIR 


OTHER TITLES AVAILABLE: 


Melbourne House is the world's leading publisher of 
books and software for the Sinclair ZX 81. 


The following titles are also available if you wish to 
expand your horizons 


BASIC Course Programs on Cassette - 


All major programs in the BASIC Course аге 
available pre-recorded in this set of cassettes. This 
is a valuable adjunct to the Course, saving you time 
and effort. 


Not Only 30 Programs forthe Sinclair ZX 81: 1K - 


Not only over 30 programs. from arcade games to 
the fina! challenging Draughts playing program, 
which all fit into the unexpanded 1K Sinclair ZX 81 
but also notes on how these programs were written 
and special tips! Great value! 


Machine Language Programming Made Simple 
for the Sinclair - 


A complete beginner s guide to the computer's own 
language - Z80 machine language. Machine 
language programs enable you to save on memory 
and typically give you programs than run 10-30 
times faster than BASIC proarams 


Understanding Your ZX 81 ROM - 


A brilliant quide for more experienced programmers 
by Dr. lan Logan, this book illustrates the Sinclair's 
own operating system and how you can use it. 
Includes special section on how to use machine 
code routines in your BASIC p+rograms. 


: Order Form: 


* Orders to Melbourne House Publishers 
» 131 Trafalgar Road, Greenwich London SE10 


(Correspondence to 
Glebe Cottage. Station Road, Cheddington, Leighton 
Buzzard, BEDS LU7 7NA) 


The Complete 
Sinclair ZX 81 BASIC Course 


. Basic Course 
2 Programs on Cassette 


: Not Only 30 Programs/Sinclair 
< ZX 81:1K 


* Machine Language 


* Programming Made Simple © Є 8.95 
Understanding Your ZX 81 ROM СЕ 8.95 


@ £17.50 


(ot 2.50 


@f 6.95 


Postage and Packing | £ 0.80 


= Remittance enclosed 
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Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 


BENJAMIN FRANKLIN Once said that 
the only certain things in life were 
death and taxes. Correspondent 
Wilfred Ashworth has decided that it 
is about time his TI-59 removed the 
grind from at least one of the two. 

À programmable calculator is ideal 
for solving tricky repetitive math- 
ematical equations, he writes, but itis 
not always easy to find really useful 
everyday jobs for it to do. This 
income-tax program, however, is 
especially interesting because it not 
only enables à continuing check to 
be made on the amount of tax cur- 
rently owed, Биг is also an excellent 
exercise in the use of decision 
functions and in accommodating a 
complex calculation within the range 
of a hand-held machine. 

After appropriate deductions have 
been made, the amount of tax to be 
paid is, of course, dependent on the 
level to which the total income rises 
in a series of non-equal bands of 
income, and on the nature of the 
source of income. Any tax office can 
supply a leaflet which outlines the 
personal allowances, bands of 
income chargeable at basic and 
higher rates, and investment income 
surcharge, so there is no need to list 
them here. 

At first glance it would seem logical 
to begin at zero income and to cal- 
culate tax as the income rises above 
each band limit. In practice, à 
quicker and shorter program can be 
created by starting at the top and 
testing whether the upper figure of 
each band in turn can be subtracted 
from the taxable income and leave a 
positive result. 

When it does, the tax on what 


remains is calculated at the appro- | 


priate level and the amount of tax 

which has accrued from all lower 

bands is added to the result. The cal- 

culation then proceeds by а GTO 

step to a subroutine which deter- 

mines whether the investment 

income is greater than the allowed 

£5,500. If so, the surcharge is cal- 

culated and added to the tax due. 
The 318 steps in the program are 

too numerous to fit into the TI-58C 

without re-partitioning to 399.09, 

but they can be easily accommodated 

on the TI-59. Fortunately, the re- 

partitioning leaves the TI-58 with 10 

memories — exactly the number 

required. The stores are allocated as: 

00 Gross income 

01 Taxable income 

02 Investment income 

03 Temporary store used throughout 
the calculations 

04 Highest tax rate applied 

05 Tax owed 

06 Investment income surcharge 

07 Tax from last transaction 

08 Tax credits on Building Society 
loans, dividends, etc. 

09 Total current tax 


User-defined labels are allocated to 
the various kinds of income as 
follows: 

Salary, pension or other eamed 
income 
Dividends ог 
interest 
National Savings Bank interest 
Bank interest 

To clear all stores and reset the 
calculator for new data. 

For example: 

Wif a sum is keyed into the display and 
key A is pressed, it is added to stores 
00 and 01. 

Wilf a sum is keyed into the display and 
key B is pressed, then the sum is 
grossed-up by the factor 10:7. The 
41055 sum is added to stores 00, 01 
and 02 and the increment by which 
the interest is increased is added to 
store 08 as a tax credit 

Wilf à sum is keyed into the display and 
key C is pressed, it is added only into 
store 00; but if it is greater than £70 — 
the tax-free sum — the amount in 
excess is added to the Stores 01 
and 02. 

Before any tax calculation 15 
carried out, personal and other 
allowances must be summed and the 
result is made negative and added to 
store 01. Thus until allowances have 
been wiped from store 01, no taxable 
income — a positive amount — is 
shown there. 


Building Society 


moo o р 


The program is given as a series of 


steps some of which require the use 
of several keystrokes. For example, 
"GTO A" would need the key- 
strokes “СТО”, *2nd" and “А”, 


Income-tax program. 
REL t RCL i 
-27. 758 -16 
5 TO. 3 | 
Inv HDH => 


STO 3 
INV2HDX 


2HDLEL 1 ^x 


СР 
ECL 1 


STO 3 


RCL 3 
8.99 

570 4 
+5. 588 


STO 3 
GTO A’ 
ZHILEL/X 
CP 


RCL 3 
Ke 45 

STO 4 
+4175 


ста 3 

GTO я“ 
zHILEL 
CF 


FINGERTIPS 


РЭЙ 


wos, 


but this convention makes the pur- 
pose of each step much clearer than 
a plain listing of the keystrokes. 
Various keys are used as labels in the 
testing routines, e.g., 

х2, 1/x, 2nd У + 
and the choice of these is arbitrary. 

You will recognise that the large 
numbers appearing at intervals 
represent the levels of tax bands or 
tax accrued up to that stage. You 
will also see that the tax owing in 
store 05 consists of total tax less the 
tax credits allowed which appear in 
store 08. 

The program can be used not only 
at a year’s end to carry out a 
complete tax calculation but also 
throughout the period to find tax 
due at any time. The ТІ-58С retains 
the program and data; with the 
ТІ-59 these can be transferred to 
magnetic cards. 

Should, for example, a dividend be 
received it can be keyed in, B 
pressed, followed by RST, R/S and 
not only will the stores show the new 
tax, but the figure in store 07 will 
show the amount of tax added by the 
inclusion of the single extra divi- 
dend. 

It is thus possible for anyone using 
the program to set aside cash in a 
separate, and interest-bearing, 
account as each dividend or payment 
of interest 15 received, and not be 
caught out by a surprise demand for 
топеу that has already been spent. 


I had little idea what a can of 


worms I was opening with the 
crossed-ladder problem in the 
November 1981 issue, writes David 
Pringle. Not only was every single 
one of the prodigious number of 
entries correct, but obviously a good 
deal of thought went into cach 
solution, Hence the surplus of 
sardonic comments; “Іп fact, over the 


RCL 1 
-11:250 
STO 3 
INVZNDESST 


^ =>Т 


х-<Т 1нугнрк=>Т 
wx 


үх 


eHILELEE 
CP 

RCL 

х.3 

5Т0 


STO 

ото 
SNBLBL2NDA” 
CP 

2,288 


х= 


RCL 2 
гМмрхЕ>т 
ІН" 

ЕСІ 3 
“RCL 8 


zHDLELR 
зима 
SUM 1 
RS 

2н ЕВЕ 
270 3 RS 
R18/? 


зима RS 


years, І must have spent more time 
looking for the ‘final solution’ than 1 
саге to remember” ог: “І have lived 
with it since the early fifties and have 
foisted it on the managers of three 
large companies, with the loss of 
many thousands of paid and unpaid 
man-hours”. 

If you remember, our crossed- 
ladder problem is simply stated: 
Consider two ladders of length 20 
and 304. facing in opposite direct- 
ions between two parallel walls. The 
base of each ladder lies at the base of 
either wall while the top of each 
rests on the opposite wall to its base. 
If the intersection of the ladders is 
10ft. off the ground, then how far 
apart are the walls? 

Many thanks to John Snell of 
Hertfordshire who spent most of his 
reply discussing the second root of 
the ladder equation. This corres- 
ponds to the larger ladder lving 
under the ground, so we can discard 
that root as slightly unphysical. He, 
like almost everyone else, used the 
Newton-Raphson method of root 
finding. This is one of the fastest 
analytic methods of rooting so I am 
going to risk national anarchy and 
disorder by announcing my eventual 
winner. 

John Greenwood of London has a 
blatant advantage with his HP-34C's 
Solve key which will find the root of 
most conveniently stated ҢХА)-0 
problems. Still, his solution was the 
first received and the shortest. He 
attacks the problem in the following 
way. 

For a given estimate of d he calcul- 
ates 

На =а+ 6 – а 
where а and b equal tan зіп- (4/3) 
and tan sin—!(d/2) respectively. The 
correct d has been found if Қа)-0 
ícontinued on раде 65) 


Sum 1 
см2 
-RCL 3 


sum 8 
R's 
2HILEBLC 
ста 3 
зима 


SR DICT 
2HD£«* 
Е/5 5 

ZH SUONI 
RCL 3 

-70 

SLIM 

sunm 

Е/5 
2HDL BL I! 
SUM G 
SLM 

sum z 


ZHDLELE 
2HIUCH 
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CHROMASOMG electronics 


48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES 
TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568. 


LP RED UM MM MM UM 
YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 


© 
^V .O, 
VIC 20 UK101 7 2) 
* 24 Colours, 8 for Characters, 8 for Border, UK101 Kit inc 8K memory £125 


^y 
Ге 
16 for screen mixed as you wish. Ready Built inc 8K memory £175 
*3 tone Generator for sound. Complete in case £199 
"Uses Pet Basic * Plugs into T.V. 4K Expansion 8x2114 £10 
Picea v чај ME e Parallel Printer Interface £24.50 
complete with C > £19 95 
T.V. Modulator and ase ) 


temere Chromasonics Sound Kit £24.50 
ONLY £16. 00 - Colour Ки Ғ69.95 
VIC Cassette Deck NEW NEW NEW 
ONLY £38.00 32K Dynamic Memory Board 


only A 
Р.1.О. and Eprom Programmer Kit 
only £24.50 


Available soon 
VIC Dot Matrix Printer 
80 Column, 30 CPS, 
Tractor Feed 

ONLY £199.95 


PET 


APPLE II PLUS 


AUTOSTART "EUROPLUS" 4016 16K RAM 445.00 
48K Apple Computer 649.00 4032 32K RAM 569.00 
Disc Drive with Controller 8032 32K RAM 755.00 
00 | =) foaobisk Drive 5600 
| | | 15 rive А 

Disc Drive without Em | | 8050Disk Drive 755 00 
Сојоџг Саға 69 00 |j | 4022 Printer 80 Col 357.00 

5 . 8024 Printer 132 Col 975.00 


.. Silentype Printer 199.00 
(Graphics Tablet 425.00 


V Modulator 14.00/ на \ 8027 Daisy Wheel 
А гапде оҒ Аррје / Paco HIE \ д range of Pet 
Accessories and Loans Accessories and 
Software are Software are available 
available 


it 


- 
Ф 
~ 


== 8026 Printer/Typew 


35 
88 


PRINTERS 
. INTERFACES. AND CABLES 
„== Ұй FOR APPLE Il, PET, 71580, 
% S RS232, UK101, SHARP 
pem SUPERBOARD — ALL 
AVAILABLE. 
EPSON MX80 FT/1 £399 
EPSON MX80 £359 Dual single sheet friction and 


VIDEO GENIE £299 casos 


$ Utilises 280, 12K level 11 Basic, In- 
tegral Cassette Deck, UHF O/P, 16K 
RAM, all TRS80 features. Simply 
plugs into monitor or UHF TV. With 
V.U. Meter. 


PARALLEL PRINTER INTERFACE INC CABLE £38.00 
CHROMASONICS PROGRAMMABLE SOUND КІТ £24.50 


SOUND KIT IFITTING EXTRA) £8.20 
Dot-matrix printer with Pet КЕСЕЛ жөр. 9 wire head, true LOWER CASE KIT (FITTING EXTRAI £29.80 
graphics interface. Centronics Gescenders COLOUR KIT (FITTING EXTRA) £36.00 
parallel and serial. Pet and EPSON-MX80 ҒТ/2 £440 EXPANSION BOX INC 16K RAM £199 
Apple compatible. True bidirec- An FT/1 with high resolution 16K /32K RAM BOARD Ғ94/ £129 
tional, 80 cps graphics. NEW СЕМЕН NOW AVAILABLE /.................... £310 
EP80 MX82 £389 SEIKOSHA GP80A £199 
As МХ80 plus high Resolution Dot атаа 7, 80 columns, 30 
Graphics cps graphics, double width 

сы. characters. TANTEL 


PRESTEL BY TANTEL 


COMMUNICATIONS AT YOUR FINGERTIPS 
FOR BUSINESS & HOME. UP TO DATE INFO 


180,000 pages of information on Travel, News, 


JUST PHONE FOR FURTHER DETAILS 


MONITORS 


9" Green Screen £99.00 HITACHI PROFESSIONAL Investment, Holidays, Hotels Etc., Etc 
12" Green Screen £125.00 9" £99.95 £159 
12" BMC Green Screen £159.00 127 Ғ149.00 


TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS. 
DEMO 


NSTRATION AVAILABLE AT OUR SHOWROOM. 


other items P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export enquiries 


| welcome. Official orders welcome. 
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(continued from раде 63) 06 X 19 TAN and c, and the two previously calcul- 
Е , 07 RTN 20 R* ated trial values fla) and ҚЫ). Value с 
for then the ladders intersect at the 08 LBL 1 Р А is derived from a and b so we must 
required height, which is Ift. Note | 093 То run, simply press the R/S key. | now their relationship. 

that he solves the 10 scale problem 10 GSB 2 The current Қа) estimate is calcul. Suppose a and b lie close to a root 
and multiplies the final answer — see ü - " ated by subroutine 1 and passed on | ke of the equation flx) 7 0. Then а 
figure 1. A to the Solve function to iterate to the secant, or straight line, that cuts the 
01 1 or any estimate of D/10 14 + next value. " — graph of f at the points 

02 ENTER 15 RTN The underlying Solve micro- (х= a,y = fía)) and (x = b,y = flbi 
03 SOLVE 1 16 LBL 2 program uses five personal memory | must cut the x-axis at the point 

04 1 17 = registers for holding three sample іх-с,у-0І 

05 0 18 бім-! arguments of the function, say, а, b, | given by: 


с = b — Ib-allfibl)/fibI —fiall 
Provided the graph of f is smooth 
Figure 2. and a relatively simple root is being 
searched, then c is a much better 
approximation than either a or b — 
see figure 2. Hence a is discarded 
and the next point, d, is derived from 
b and c. 

This is, not surprisingly, called 
secant iteration and although not 
the fastest root finder, it is one of the 
most generally applicable and 
manageable for the microprogram of 
a calculator. The version inside the 
HP-34C is slightly more complex in 
that it judges whether a root is to be 
forthcoming at all and will actually 
register those values for which the 
gradient of the function disappears. 

If you found the ladder problem а 
trifle easy, here is something slightly 
more testing for those dark winter 
nights. Consider the same set-up but 
with the base of each ladder lft. 
away from each wall. How far apart 
are the walls if the ladders are 15ft. 
and 166. long and their point of 
intersection is 6ft. above the ground? 
What if the 15ft. ladder is 2ft. from 
its wall? 


Figure 7. 


ICRO-8 ы UK Subscription Dept. 


24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 


WE ARE PLEASED TO ANNOUNCE that MICRO-80 is now available in the UK in 
CASSETTE EDITION. 

Each month we publish at least six programs for the TRS-80 or VIDEO GENIE 
ann... 

SUBSCRIBERS may now have the benefit of receiving their programs on cassette 
for IMMEDIATE LOADING. 

WE ARE ALSO CONTINUING our special offer of a FREE cassette program to all 
new subscribers who complete the coupon below — even if you order a 
subscription to the magazine only. 


Please enrol me for an annual subscription and send me my FREE cassette program. 
| enclose £16.00 L] (magazine only) ог £43.60 O (magazine and cassette edition). 
(enclose your cheque/P.O. made payable to MICRO-80 and send to the above 
address) 

Software offer, and cassette edition prices applies to U.K. residents only. Overseas 
subscription rates on application. 


Poe ee eon ae) ae. 8 74730, а. пао аса” а его гасе та 978.5 а Cele таалаа аратага отаи еә ааа 200 әрле е а а» 


Name 
BLOCK CAPITALS PLEASE 
MINE Lu e cmn с vau EL Је с па и пао. 
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7Х 80/81 HARDWARE/SOFTWARE 


ZX KEYBOARD 


A full size keyboard for the 80/81. The 
keyboard has all the 80/81 functions on the 
keys, and will greatly increase your pro- 
gramming speed. It is fitted with push type 
keys as in larger computers. 

The keyboard has been specially designed for 
the Sinclair computer and is supplied ready- 
built. It also has facilities for 4 extra buttons қ 
which could be used for on/off switch, reset, C 


С  4K GRAPHICS ROM 


The dK Graphic module is our latest ZX81 accessory. This module, unlike most other 
accessories fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4К of ROM/RAM. IT NEEDS 
NO EXTRA POWER AND WORKS FROM YOUR NORMAL POWER SUPPLY. £27.95 


RAM 80/81 


16K RAM 

Massive add-on memory for 80/81. 

16K KIT-A-KIT VERSION 

of a 16K Ram. Full instructions included. All memory expansions plug into the user port at 
the rear of the computer. 16K RAM £42.95 16K KIT £32.95 

2K & 4K RAM 

Static Ram memory expansion for the 80/81. They both work with onboard Ram i.e. 4K plus 
onboard = 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 
£15.95. 4K RAM £22.95 


16K 81 SOFTWARE 


As seen at the ZX Microfair. 

DEFLEX This totally new and very addictive game, which was highly acclaimed at the 
Microfair, uses fast moving graphics to provide a challenge requiring not only quick 
reaction, but also clever thinking. One and two player versions on same cassette. £3.95 
3D/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond; 
you must manoeuvre within a cubic maze and contend with corridors which may go 
left/right/up/down. Full size 3D graphical representation. £3.95. 

CENTIPEDE. This is the first implementation of the popular arcade game on any micro 
anywhere. Never mind your invaders, etc., this is positively shining, the speed at which this 
runs makes ZX invaders look like a game of simple snap. £4.95. 

Please add £1 p&p for all hardware, Software p&p free. Specify 2Х80/81 on order. 

ALL OUR PRODUCTS ARE COVERED BY A MONEY BACK GUARANTEE 


ғ ге 23 Sussex Road, Gorleston, 
Great Yarmouth, Norfolk. 
ro | || С 9 Telephone: Yarmouth (0493) 602453 
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SOFTWARE FILE 


Software File gives you the opportunity to have your programs, 
ideas or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them. Mark your letter clearly for Your Computer. We will pay £6 for 


12 seconds. As the program does not stop 
anywhere, I need to explain what facilities 
there are for dealing with the end of the 
game. First, when the computer is waiting 
for a key to be pressed, the possible keys are 
1, 2, 3, 5, 6, 7, 9, А, B, zero, full stop, and 


each contribution published. 


Noughts and crosses 


Meopham, Kent. 


So FAR AS I know, this is the first 
unbeatable noughts and crosses in Basic for 
the IK ZX-81. An unbeatable program may 
not be thought an interesting game but 
from a programming point of view, it is 
better, 

Also, it has to be very economic. So it 
avoids numbers as far as possible. Go To 
code is used. Line 33 uses Not S for zero, 
and line 44 uses SGN S for 1 and INT PI for 
3. 

The program displays a very small screen 
in lines 24 to 26. On each move the choice is 


Tony Poulter, 


LET Р=17115 
CLS 


PRINT "123" 
PRINT "567" 
PRINT "SAB" 


LET S=CODE "я" 

SLOW 

LET C-CODE ІМКЕТ? 

IF C=CODE "." THEN RUN 
THEN GOTO CODE "2" 


IF C<>COBE "à" 
FAST 

PEL DzNOT 5 

LET E-D 

FOR GzCODE"1" TO CODE"B" 


ns Fr ea THEN GOTO СОрЕ" у" 
L 


T F=NO 

GF 

H=F 

N=F TO CODE "+" STEP INT PI 


I=NOT 5 
Ј=1 


K=I 
=SGN 5 ТО INT PI 


The dictator 


Martin Bishop, 
Warrington, Cheshire. 


YOU ARE A dictator in a small city for a period 
of 10 years, Each year you can buy and sell 


10-120 SETS UP VARIABLES 
1000-1100 DISPLAYS CURRENT STATUS 
1118-1238 INPUT "ACRES ТО BE SOLD" 
1240-1360 INPUT “ACRES TO BE BOUGHT" 
1378-1560 INPUT "ACRES TO BE SOWN" 
1570-1680 INPUT "BAGS TO FEED POPULATION" 


2288 LLION ROUTINE 
2400-2560 REPORT AFTER 18 YEARS 
SUBROUTINES 


9000-9050 INDICATES TOO LITTLE LAND = BO AS ASKED 


9188-9138 ERASES A LINE INDICATED 


BY 
9200-9270 CHECKS SYNTAX OF INPUTS AND CONVERTS TO A NUMBER 


9390-9310 STATUS UPDRT 


E 
3400-9410 INDICATES n LITTLE CORN TO DO RS RSKED 


9500-9518 PRINTS R LIH 
2Х81 DICTRTOR LISTING 16K 
18 RAND 
28 LET Р=100 


78 LET Н«1008 


5% % LET шуына 


1228 ed AR. 9,10; "DICTATOR" 
1818 GO 


available either to press one of the 

characters on the screen to enter a human's 

move there, or to press zero causing the 
computer to move. Thus the program can 
be used five ways: 

W As a notepad for two human players. Pressing 
zero is never used. 

lI As а game against the computer, pressing the 
player's move and zero alternately. 

Ш (еї the computer start by pressing zero and 
human moves alternately. 

WiPress zero on every move — the computer 
plays itself. 

W Enter the first few moves as the player's moves 
and then press zero for the computer to make 
best move no matter what peculiar situation 
you have set up. 

When you press zero, the screen goes 
blank while the computer thinks. The 
maximum time until the display returns is 


break. 

Break is common to all programs. Any other 
key will have no effect. 

Any key in the range 1 to B will have no 
effect if that place has already been taken on 
the screen by X or O. Pressing zero will cause 
the computer to think, then return with no 
effect if all the places have been taken on the 
screen. There is no effect either if many places 
have been taken and a draw is inevitable and 
also if a completed line is present on the 
screen. You escape from these, and any other 
situation you do not like, by pressing full stop, 
which prints a new starting position. 

If anyone wishes to amend the program they 
should note that the constant P, which is the 
address of the Newline character starting the 
display file less 28, has to be altered if the 
length of the program is altered. 


LET L-PEEK СР+СОВЕ "1235679RHB15926R37B16B963" СНУ) 
IF і-5 THEN LET Ј=Ј+0 

IF 1=113-5 THEN LET К=К+0 

IF L=Q THEN LET 1=0 


3 NEXT M 


IF J=INT PI#Q OR K=INT PI*Q THEN GOTO C 
IF NOT I OR J AND K THEN GOTO CODE "5" 
2 IF J+K>Q THEN LET H=@+J 


| LET 0=0+Ј 
LET F=F+K 
LET H=H+SGN 5 
NEXT N 


IF Ғ>0 OR 658 THEN LET H-H*PI 

IF F>û THEN LET E=E+S 

IF Е=5+5 AND H=PI+INT PI AND D=H THEN LET C-CODE "2" 
IF H>D THEN LET C= 

IF НО) THEN LET ПЕН 


NEXT 0 


IF PEEK <P+C2<>C THEN GOTO CODE "а" 


POKE Р+С,5 
ШЕТ 5-113-5 
GOTO CODE "а" 


land, sow your land with corn, and feed your 
populace. If you do not feed your people 
properly — 10 bags of corn per person per 
year — some will starve and if too many die, 
the survivors may rebel against you. 

Each acre shown requires one bag of corn. 


The harvest from the land is your only 
income, unless you speculate with land, 
buying and selling at different prices. Beware, 
though, of the rats. They eat corn but not 
land. After 10 years you will be given a 
report and score, 


1030 PRINT HP;* PEOPLE CAME TO THE CITY" 
1048 PRINT SP;" CITIZENS STARVED" 


1058 GOSUB 9 


308 
1068 PRINT "CORN YIELDED ";H;* 
1878 PRINT "LAND COSTS ";L;" 


BAGS PER ACRE" 
BAGS PER ACRE" 


1080 PRINT "RATS ATE ";R;" BAGS OF CORN" 


1090 GOSUB 9506 


1100 PRINT AT 17-85" 
1118 PRINT AT 12,0; "НОМ MANY ACRES TO BE SOLD?" 


1120 INPUT R$ 


1160 GOSUB 900 
1170 LET 00812 


1120 GOTO 1110 


1288 LET A=A-AS 


1218 LET C-C 


1130 GOSUB 2209 
1148 IF 2-1 THEN 6070 1170 
1158 IF AS<=A Тен GOTO 1200 


1188 GOSUB 2128 


+AS#L 
1220 PRINT AT 12, 728; RS 


1230 GOSUB $360 
1240 PRINT AT 13,8;" "" P 


BOUGHT ?" 


1278 IF 2-1 THEN GOTO 1398 
1288 IF у THEN GOTO 1339 


1290 GOSUB 94 
1300 LET 00-13 


1316 GOSUB 9100 
1328 GOTO 1248 
1330 LET A=A+AS 
1348 LET C-C-RS4L 


1028 PRINT "OP. OF CITY IN YEAR "у" 15 "GP 


(continued on next раде) 
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(continued from previous раде! 


Е 


3 =f 
1359 PRINT AT 13-28;AS ALE TOR E FIRE м 
1369 00508 2308 9038 LET 00419 
1370 PRINT АТ 14,0;"HOW MANY ACRES TO BE SOWN?” anan GOSUE з188 
1388 INPUT AS 2859 RETURN 
1398 GOSUB 9208 3100 FOR 1=0 TO 30 STEP 2 
1410 IF seta THEN GOTO 320 3118 PRINT AT 00.1; "8". AT QOI” “GAT QO. 11, "Be AT QQ I+" " 
1420 GOSUB 9008 ыз 
зе DEUS 9100 200 IF Ag= "" THEN GOTO 9206 
1458 GOTO 1370 a BET RSE 
1468 IF AS<=C THEN GOTO 1490 i ooo EEA 
1470 GOSUE 34900 FOR 1-1 TO LEN " — 
1460 GOTO 1430 IF CODE 8%с12<28 OR CODE ACIDI? THEN GOTO 2258 
1490 IF Е<2<-Рж|0 THEN GOTO 1539 + jg : m ка 
1500 PRINT AT 19,0;"900 ONLY HAVE ";P;" WORKERS" B LET ae 
1519 GOSUB 9010 RETURN 
1526 GOTO 1439 A ТЕТІ 
1538 LET C=C-AS A БЕЕН 
qu^ ett i E MN PRINT AT 9,5; "YOU HAVE "SC." BAGS OF CORN "TAB 5; 
1560 LET AP=AS Eds "AND “Re” PORES OF LAND — " 
“ we wu ^" > о и >N 
Па ај 18002 BAGS TO FEED РОР.: PRINT ЯТ 19,0: "УОЏ ONLY HAVE *;C;* BAGS OF CORN" 
1590 GOSUB 9200 T RT ; 
1600 IF 2=1 THEN GOTC 1638 ПН Рат 
1618 IF RSC-C THEN GOTO 1660 TTC EC 
1620 GOSUB 3408 VHRIRREES _ -_ 0. 
1638 [ЕТ 00=15 А = NUMBER OF ACRES OF LAND OWNED 
1640 GOSUB 9166 АР = NUMBER OF ACRES PLANTED WITH CORK 
1656 GOTO 1578 AS = NUMERICAL FORM ОҒ INPUT 
1668 LET ¢=C-AS R$ = STRING INPUT 
1670 PRINT AT 15,28;85 C = NUMBER OF BAGS OF CORN OWNED 
1680 GOSUB 9300 Н = BAGS OF CORN HARVESTED PER ACRE 
2008 LET SP=6 I = FOR/NEMT LOOP VARIRELE 
2005 IF P#IG=AS THEN GOTO 2056 L = PRICE OF LAND IN BAGS OF CORN PER ACRE 
2018 LET SP-P-INTCRS/10» МР = NUMBER ОҒ FEOFLE H 
2028 LET P*P-SP P = POPULATION GF CITY 
2030 LET TSP=TSP+SP 0G = LINE TO BE ERASED 
2048 IF 5РОРЖ<ЕНІЖ5%102218 THEN GOTO 2200 R = BAGS OF СОРЫ 
2858 LET угу+] SP = NUMBER OF FEO In ONE YEAR 
2068 IF Y=11 THEN GOTO 2400 TSP = TOTAL NUMBER OF PLE 
2070 LET Hzl*INTCSSRNDO SC = SCORE 
2080 LET C=C+AP#H Y = YEAR | Еа v | 
2099 LET Ега 2 = ENPUT CHECK (JSINVALID ENTRY a-VPLIT ENTRY) 
210@ IF C>=10000 THEN LET R=C-10000 1 RAND G 
2110 LET ReR*INT(CSRBSCEND-, 52) 2 LET F»106 
2128 LET С=С-Е 3 (ЕТ C»32600 
2130 LET HP=INT(RND#30> 4 LET R-100€ 
2140 LET P=P+NP 5 LET vs да 
2158 (ЕТ L=INTCRND#S>+16 6 LET L-8* INTCRND 7) 
2168 CLS 7 LET Y=Y+1 
2178 GOTO 1000 3 GOSUB 299 
2208 CLS a PRINT "SELL?" 
2210 PRINT "YOUR POPULACE HAS REBELLED DUE ig INPUT $ EN 
TO YOUR TOTAL LACK OF REGARD 15 IF SoA THEN GOTO $ 
FOR THEIR NOURISHMENT" 28 LET Ё=й-5 
2215 GOSUB 9520 25 LET С-Сз5ж. 
2220 PRINT “IN YOUR SHORT PERIOD ОҒ 30 GOSUB 200 | 
MANAGEMENT YOU SUCCESSFULLY 35 PRINT "BUY 
STARVED ";TSP;" PEOPLE” 40 INPUT 5 АЗРА 
2225 00508 9528 45 ЈЕ S#LDC0 THEM GOTO 33 
2238 PRINT "THE LEADER OF THE REBELS M&S SO LET Rents 
GIVEN YOU THE CHOICE ТО REFORM ПО LET M 
AND HAVE ANOTHER 10 YEARS OR buco are 
FACE EXECUTION" 65 PRINT “SOW 
2235 GOSUB 9500 70 INPUT Н E ; 
2248 PRINT "PRESS ""R"" FOR REFORM AND ANY (S IF WA ОР WDC OR WF eld THEN GOTO 66 
OTHER KEY FOR EXECUTION" fhe рт 
2258 IF ГМКЕУФЕ"" THEN GOTO 2250 85 GOSH 5 
2260 ЈЕ IHKEY$="R" THEN SUN зе PRINT 
2278 CLS 25 INPUT $. TENET 
2288 STOP 108 IF 5, HEN GOTO 85 
24aa LS 89 LET C Т (C7 Seti eEHDESO(RNDZ2*. 52) 
2410 PRINT AT 0,8;"10 YEAR REPORT" 15 інТ<Е-<Ғ-57102%<5-РЖ102<ЕНІМЗӘ) 
2428 GOSUB 9500 (à IF Yel THEN GOTO 400 
2438 PRINT "IN 10 YEARS ОҒ DICTRTORSHIP:-" 125 GOTO < 
2440 PRINT " ";TSP;" PEOPLE STARVED TO DEATH" loEc NEMUS 
2450 IF Rc1000 THEN PRINT " YOU SOLD OFF ".«1000-fo," ACRES OF LAND" 212 ЕРІМ! “ven. м," Ресава" LESE 
2458 IF AD=1000 THEN PRINT " YOU ACQUIRED “;Н-1000;" ACRES OF LAND" 220 PRINT "ne"; А," Conic 
2478 GOSUB 9500 238 RETURN 
2480 LET SC=ABS¢(INT(1000¢¢ 15G-TSP)/1 50»*CRZ15800*CF/ 15005) i aD " 
2490 PRINT “ON A SCALE FROM 1 70 109 YOUR 410 PRINT “Э2СОБЕс”;ІНТСЯЯР/ 100002 
PERFORMANCE RATES & SCORE OF ";SC SCREEN DISPLAY 
2500 GOSUB 2500 Y=1 
2518 IF 5С<29 THEN PRINT "YOU ARE AN INCREDIBLE FAILURE" P=100 
2520 IF 562-209 AND 50048 THEN PRINT "WHAT A LOAD GF FUBBISH" L=10 
2538 IF SC>=4G AND SC<5a THEN PRINT "Hi. MUSSOLINI" Am ада 
2540 IF SC>=60 THEN PRINT "SO YOU THINK YOU ARE 000, DO you" ¢=3008 
2558 IF TSP2158 THEN PRINT “HITLER WAS A WET COMPARED TO vou" SELL? 
2560 GOSUR 9509 "ТЕВЕ NUMBER «1-105 
2570 PRINT “ТҮРЕ ""R*" FOR ANOTHER RUN OF 1à F=POPULATION 
YEARS OR ANY OTHER KEY ТО FINISH" LePRICE OF LAND CIN BAGS PER ACRE) 
253% GOTO 2256 ReRCEES OF LAND OWNED 
Speo PRINT AT 19,0; "YOU ONLY HAVE 7:8)" ACRES OF LAND” C-NO. OF BAGS OF CORN OWNED 


Mechanical music 
Andrew Turner, a 
Rugby, Warwickshire. 
Му MACHINE-CODE program, Music, 15 
capable of accepting a string of musical 
notes, say, CDEFG, and converting them into 
sounds of the correct frequency played over 
the Atom loudspeaker. 

As it stands, the program will accept the 


Ар 
J 
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characters A to G, up-arrow, full stop, hash 
and space. All other characters are ignored. 
The letters A to G are used to represent the 
notes starting from A below middle C. If a 
hash character is put after a letter, the sharp 
of that note will automatically be played. 

The up-arrow and full-stop characters are 
used to change between the two octaves 
available. On entering the routine, notes are 
assumed to be in the lower octave until an up- 
arrow character is discovered. 


Once in the upper octave, all notes are 
played as the higher notes until a full stop is 
encountered, which takes it down again to the 
lower octave. If, for example, two up-arrows 
are encountered, the second up-arrow will be 
ignored. If a space is encountered, then a rest 
of the correct duration will be played. Finally, 
notes such as E flat must be converted into the 
correct sharp, in this case D sharp. Also if E 
sharp or B sharp is encountered, F and C will 
be played respectively. 


The program takes 168 bytes of memory 
plus the length of the string of notes to be 
played. My favourite place to assemble the 
program is between #2800 and #2900 — 
that is, 255 bytes, leaving enough space after 
the program for a number of notes to be 
played. 

However, this memory space may not be 
convenient for you if you have a floating- 
point ROM fitted since it is used to store the 
values of the floating-point variables. 

The notes can be set to any duration before 


1G БЕМЖЯЖМИЗІСЖЖ 
КЕМЖЖВУ ANDREW TURNERX** 
3n DIM VCS) 


шува; 5Тт#83 
ууз LDA #2888, т 

прхаа; STX884 
CMPGRSE;BHE УУ] 
LIX#53; BHE му: 
LIXG#E; STX#E3 

11 CMPE#ZE; ВНЕ y2 
LDXHS3;BEG V 
LDX60; 57 #22 

SUV CMPOGISIBEO ууз 
СМР 32; BNE vid 
LDX@2? . STX#84 .LDAGH41 
уџа CMP@H41. BMI УУ5 
CMPEHSE , ЕРІ ууб 
C SECE#40. ASL A 
СРЕЗ; TAX 
#2SAS. Y CMPRH23 
BNE ‘ve 
4: Мт 
уе STyY#S1 
а LIA #2876, 
TRX.LDR&EGG2 
STX#36 

Vr LDxesa 
j "E DEX x 
328 NOP. НОР; НОР 
за ЕМЕ УУ8 


LDv #258С,Х 


48 LDX#84;E0R@4 
So 5та#ВОа2, x 
а DEY; BNE VV? 


Dare devil 


Mark Andrews, 


SOFTWARE FILE 


the program, but the program can only play 
one note length throughout the piece. The 
tempo is set by the subroutine at line 700, 
which takes only about 0.3 seconds to 
execute. This subroutine is dependant on the 
variable D which must be set between 256"1 
for a very fast tune, to 256*#2F for the 
longest duration. It must also be divisable by 
256. 

A quick demonstration is included at the 
end of the program showing some of the 


Once the program is assembled, save it on 
tape with 
“SAVE “MUSIC” 2800 2900 
Save all 255 bytes so that the note and 
tempo vectors will be ready to use. When 
reloaded, put the string of notes to be played 
at # 28A8, by: 
$# 28A8 = "CDEFG f ABC" 


for example, and Link # 2800. If you want to 
change the vectors, you have to use a Basic 


many things it can do. 


su 
гай 
716 


a PRIHT"RND NOW GO FAST.. 


subroutine at line 700 as described. 


Сува 
муб INY 
уз RTS 


2ЕМЕ vva 


AJI NEXT W;FRINT $6 


REM#NOTE FREQUENCY TABLES# 
V=#2870 
'W=#ACB/BFCE 


а Yl 4=#989RAG@AC 


VIS=#73889883 


а У112-Я5Ғ65ЕВ?І 
а У116-Ң2055555Н 


у120=#4044434С 
vyI24-834383C40 
REMXDEMONSTRRTION* 


3 CLEARG: PRINT#3@ 


f828H8-"RRHBCCHDIMIEFF #OGHT AASBCCHDDSEFF #0064" 
D=Z256##2F ; 005068 788 

PRINT"A DEMONSTRATION. "77 

PRINT"I°LL PLAY MY WHOLE RANGE OF"^ 
PRINT"NOTES, WHICH 16:57 

PRINT %%28Н87” 

PRINT"FIRST SLOWLY... "^^ 


2 FOR W=1 TO 98;MHRIT;NEXT 


LINK #28009 

n-256x42;GOSUB гай 

FOR W=1 ТО 40; WAIT: NEXT 

FOR W=1 TO 26;LINK#2S@@; NEXT 

PRINT“FINALLY, ON A PATRIOTIC NOTE..." 

F#25A8="tBBE B C C B C BA .GFHFHFHFH TODD" Ӯ 
FCHZSAS+LENC#23A8)>=" ССС B.GTCAD C БЕР ЯЯЯ. 00600 " ` 
D=256##2A;GOSUB гай 

FOR W=1 TO Ба МАІТ: NEXT 

LINK #2500 

END 

REM#SUB TO CHANGE ТЕМРОЖ 

FOR М-й TO 27,M?4288C-D/CHM782870)5 ; NEXT; RETURN 


the 16K 7Х-81 microcomputer. You are in 
control of a parachutist who is slowly drifting 
down between two parallel skyscrapers. You 


To land the parachutist like this would be 
easy, but obstacles block its path. The hazards 
to be overcome include flagpoles and a strong 


0553] 
Glasgow. 


DARE DEVIL is a game I invented to use with 


can manoeuvre it left or right with the two 
cursor keys. 


breeze which blows more strongly after the first 
successful landing. 


LET U=6,5 IF Х>2 THEN LET 2-1 

REM "DD" IF Х<=7 THEN PRINT AT 21,0; " 

CLS IF Х<=7 THEN PRINT АТ 21,26;" 

PRINT AT 5,2; "2Х81 DARE DEVIL." IF н>? AND T=6 THEN GOTO 586 

PRINT RT 19,0; "ТЕ TO MANGEUYER YOUR" IF ®>S THEN PRINT AT 21,28; " E 

PRINT RT 11.8;"PRRRCHUTIST DOWN BETWEEN THE" IF X25 THEN PRINT AT 21,9;" b^ 

PRINT AT 12.8;"SKVY-SCRRPERS. BUT BEWARE OF" IF Ж>2 THEN PRINT АТ 21,6;" Е 

PRINT RT 13,0; “МІНІ, AND THE FLAG-POLES. ALSO" IF X>2 THEN PRINT AT 21,23; " " 

PRINT RT i14.8;"HS YOU GET LOWER, THE FRSSRGE" IF МО? THEN PRINT RT 21,8;" 32 SPACES “ 

PRINT AT 15.0; "ВЕТМЕЕН THE BUILDINGS GETS" PRINT AT 6,я-1;" 0 " 

PRINT AT 16.6; "NARROWER. YOU HAVE ONE LIFE." PRINT AT 7.R-1;" 

PRINT AT 21.9; "PRESS НА. TO START." PRINT AT S,R-1;" 

INPUT PRINT RT S.R-1;" 

CLS PRINT AT 4.A-1;" 

PRINT PRINT AT 3,R-1;" 

INPUT LET Q=INTCRNDES > 

CLS > IF 0-2 AND X<6 THEN GOSUB 388 

FOR E=@ TO 21 IF Мед AND х<=7 THEN GOSUB 4ад 

FRINT АТ E. 7; "GOOD LUCK IF W=1 AND Х<=7 THEN GOS SUB 690 

PRINT AT 2,8-1;" 

IF Х<=7 AND W=@ AND A<=15 AND T-9 THEN GOTO 1088 

IF Х<=7 AND W=1 AND Я2=14 AND T-9 THEM GOTO 1ада 
№<=2 AND HC-6 OR Х<-2 AND A+2>=26 THEN GOTO 1888 
X22 AND AC=S OR к>2 AND A+2>=23 THEN GOTO 1888 
Я>5 AND A<=11 OR NOS AND А+2>=29 THEN GOTO 1888 
INKEY# -"S" THEN LET A=A+1 
IHKET$ ="5" THEN LET A=A-1 

SCROLL 

NEXT T 

LET ХшхФ1 


21.0; "WHAT IS TOUR NAME?" 


"Б 


LET W=INT<RND#2) 
LET Y=INTCRND#17 > 
FOR T=19 TO à STEP -1 
LET S-INTCRHDX2» 
IF 5-й THEN LET A=A+U 
IF 5=1 THEN LET A=A-U 


{continued on page 71) 
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tire 


Essential E 
Software company___ е 


7 THIS IS NOT A ` 
PRACTICE DRILL! ЕАЕТН (, 
IS BEING INVADED | 


ON YOUR тво & VGENIE 


Galaxy invasion 


The newest and most exciting invaders 
-. type game yet! Cruel and crafty aliens 


жа 


Ls tr) attack Earth. You are the sole defender, 


ФИН As you fire your laser at the aliens Attack Force 


^as 
Lev ewoop Gown: and port vov. Dodge the alien Ramships and fire 


Exciting изе ongrapnicet NIUSCDA авел. missiles to destroy them before they get 
TRS 80 Level | & Il 16K Tape you. The alien Flagship uses his deadly 
МО video Genie 16K Tape laser bolt to transform a Ramship into 
another Flagship or into your ship's 


double. Look out! Destroy your double 
SuperNOVA and you could destroy yourself. 
Р ТУИ TRS 80 Level | & 11 16K Таре 
i ORDER 


Video Genie EG3003 16K Tape 


і Robot Attack 
Мада Try, ЈЕ е a 
| THE GAME 
Now the amazing ASTEROIDS arcade ко 5 
game for your TRS 80! Your ship is THAT А 
Ноа па in the middle of ап asteroid belt! m 
Your only escape is to destroy them and 
the crafty alien spacecraft! Blast them TRS 80 eee & а a : e 
ide enie ape 


with your laser, thrust, rotate or hit X, 
The Newest and Most Astounding Arcade 


hyperspace to survive! 
Game that TALKS has just Reached Planet ; 
TRS 80 Levels!& Il 16K Таре Earth. You can't help yourself. You haveto Е 


Video Genie 16K Таре stop them at all cost. Don't let up. Written 


p = = especially for high quality graphics you'll 
Cosmic Fighter 


hu! simply be dazed and excited by theaction. 
Your fighter appears below a convoy of le / \ 

Aliens! If you destroy them another set QO | MAN 

appears who seem to be slightly cleverer E fy 

than before! Soon your space station : 
nears but before you can dock the station 


comes under attack! Survival is up to you! 
The excitement is just beginning!! 


TRS 80 Levels | & 11 16K Tape 


Video Genie 16K Tape 
TRS 80 Levels | & ІІ 16 K Tape 


aD Adventures Video Genie 16 K Tape 


3-D means that as you wander througlYthe mazes and buildings, 
full screen graphic display constantly shows your position in a AB Tapes УЗ 


perspective format as though you were actually there! This “rats — (N Г THEESSENTIAL SOFTWARE COMPANY 


454442 


Watch out behind you! 
As you hurry through 
the maze collecting 
= your energy bs 
modules you score points. But don't let ће": 
Gobblemen catch you. If you are crafty, 
sneek up behind them and neutralise them 
to gain extra points. Just keep a watch. 
When they attack you they come in fast. 
Just don't lose your nerve, 


: х : Џ : ~ I 
eye” view adds an entirely new dimension to adventure. а , (Viscounti Ltd.) 01-837 3154 — 
English language commands can be entered at any time to manipu- | "d Brunswick Centre, London W ! 
late your environment. The command sets are extensive and sophisti- E E LATAS ава 
cated. Dozens of objects are scattered throughout the mazes and кемек SUDAN PUR қ 

. . . é a [Lr ESPETPTRERERKRURRZLLEIARLIUE 
buildings. You can pick them up, burn them, throw them, etc. You Е | Tencdossacheque/pomaiorder fort : 
may need the sword to fight off an ugly little man. Or a steel rod to = | Iplus 50р post & packing) i 
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the | Signature ..... pancia tet П 
traditional one and two word commands. Asylum incorporates our = d e AM u— — ! 

: Advanced Language Interpreter (ALI), which allows full sentence > Í OMM MM : 
е. | | 
; input. | Postcode I 
Ë+ Deathmaze and Labyrinth consist of over 550 locations! a  — dd дз m 
‘As lum tops 1200 locations! L--- = ee um am wm "m ro I SA = = = 
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{continued from page 63) 
GOTO за 
(ЕТ Р-ІНТ«ЕНІ%25> 
РКІНТ RT 21,Р;" 
PRINT RT 28, Р:" 
PRINT RT 13, Р;" 
RETURN 
PRINT AT 
PRINT AT 
PRINT AT 
RETURN 
PRINT AT 
PRINT AT 


T,6;" 
T*1,13;" 
Т%2,14; "у" 


12,5; "МЕЦ. DONE" 

18,5; "NOM TRY WITH" 
PRINT AT 13,5; "А STRONGER МІНІ." 
PAUSE 300 


LET U=U+0,5 

CLS 

GOTO га 

PRINT RT T.16;" 

PRINT RT 7%1,16;" " 
PRINT RT T*2,17; "Y" 


RETURN 
PRINT AT 2.8;"GOOD-BVE "j Bt 


Chi-squared 


Gordon Millington, 
Guildford, Surrey. 
IN THE SOCIAL sciences it is often necessary to 
deal with data in the form of frequencies. One 
compares the number of times а particular 
event occurs in a group under study with the 
frequency of the same event in а control 
group. 

We might, for instance, have obtained the 
following relationships between smokers, X, 
and non-smokers, not X, developing lung 
cancer, Y, or not, not Y. 


Smokers Non-smokers 
Cancer 230 78 
No cancer 465 652 


The program fyst asks for these figures to be 
input — lines 10 to 40: L=230, M=465, 
М=78, and Р=652. It then calculates and 
prints out the comparative table of the 
numbers observed and expected — lines 120 to 
160 — and finally computes the statistic chi- 
squared according to the corrected formula for 
small samples. 

With one degree of freedom in a two-by-two 
table such as ours, chi-squared = 3.481 is 
significant at the five-per-cent level. 


Learning fun 


C M Robinson, | t3] 


Slough, Berkshire. 


TIMES IS A 1K program designed to provide 
practice drill and test children on knowledge 
and use of multiplication tables. It may be set 
to any table up to 21, via the input at line 2. 
Random questions are set followed by five 
possible answers. 

If the correct answer is displayed, the child 
must respond by touching the corresponding 
key, 1 to 5, within the permitted time. А 


1 PRINT "WHICH TABLE?" 
INPUT E 

RAHI 

LET 5-й 

LET J= 

LET v= 

LET к=а 

LET 2=188 

РКІМТ "SCORE ";5 


18 
го 
за 
35 
40 
oe 


SOFTWARE FIL 


Е 


1100 FOR Еш? TO 13 


1111 
1268 
1258 
1268 
1278 


PRINT ЯТ E. дн 


IF E»18 THEN 
NEXT E 


FOR Е=6 TO 16 


PRINT RT E,R*3;"hG66G" 
PRINT RT E,R;" " 

PRINT RT ЕЗІ, 
PRINT RT E+2,A;" ч 
РЕТМТ ЯТ Е-1, 


Ri " " 
Нн; " " 


32 6 
РКІНТ AT E. бі 


32 GREY CHARS. 


PRINT RT E,15;" " 
IF E=8 THEN PRINT RT Е,13;" " 


NEXT E 


PRINT AT 0,0; "УОЏЕ PARACHUTIST IS DEAD" 
PRINT AT 1,6;"BUT IF YOU WOULD-LIKE TO " 


PRINT AT 2,0; "TRY AGAIN, 


INPUT Х% 
CLS 


ТҮРЕ "УЕБ," 


IF 4$-"VyES" THEN GOTO 1 


STOP 


3 CLS 


PRINT"CHI SQUARED 2x2-1 DF": PRINT 


INPUT" & v";L 
INPUT"x & HOT "М 
INPUT"NOT X & "ЕН 

A INPUT"NOT X & NOT T";P 
DIM ЕСЭ» 

R-L*M: ВЕН+Р : C=L+H 

D=M+P :F=C+I 
ECG) =Ae( CF) 
EC i =AeC DF 
Ес22-ЕжСоР» 

а ЕсЗә=ржериЕ > 
CLS 
PRINT"OBSERVED" . 

B PRINT LEE) 
PRINT M.ECI) 
PRINT М.Ес2> 
PRINT P.EC35 


"EXPECTED" 


IF L>EC@>THEN G=(L-E(@>-. 5) 02/E CQ ELSE БЕ Mig (2 
(М-Ес12-.БОГ22ЕС12Е(5Е НесЕс1)-М-.5 


IF M>E¢1> THEN H= 


ECG) 
У 12иЕ<12 


IF М>Е<22ТНЕН J-CN-E(25-. S2L 2/E (2ELSE І-«Ес22-Н-.5> Г2/Ес22 
IF Р>Е<З2ТНЕН К-«(Р-Е(32-.52Г22ЕСЗ2Е( ЗЕ K=(E¢3)-P-. 5) (2-E¢3> 


CHI-G*H*JI-K 
PRINT: PRINT 


FRINT"CHI SQUARED =";CHI; "WITH 


PRINT"1 DF AND 1 TAIL" 
PRINT: PRINT: END 


correct answer credits the child with one point 
and an incorrect answer debits the total by 
one. 

Line 70 ensures the child can recheck the 
display as long as required before continuing. 
A final score is given out of a maximum 
possible of 10. To save memory space, others 
may find the technique employed here in lines 
170 and 240, of saving numbers as characters 
in a string useful. 

The second program sets 10 questions of the 
form 

12X? = 108 
which have to be answered by touching the 


number key. I find lines 110 to 140 
particularly useful as protection against 
inadvertently touching the wrong key. 

Thinking time is penalised by a descending 
score as is an incorrect answer. Up to three 
incorrect answers are allowed. The correct 
answer is automatically displayed and held 
until the operator commands the game to 
continue by touching the Newline key. 

A reward appears for a good score. The 
degree of difficulty can be adjusted by 
amending line 80, for example, to become: 


LET X = INT (IRND*100) + 1 


IF J-18 THEN STOP 


INPUT 2% 
CLS 
LET A$="" 


LET НЕТНТСЕНДЖ 3> 


PRINT As" 


^ "SB 


FOR Н-12 TO 28 STEP 4 
LET Х-ВжІМТ(ЕНІЖ1З> 


{continued on page 73) 
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COLOUR CARTRIDGE 
Г.У. GAME, 


UMS 
SEMI-PROGRAMMABLE T.V. GAME 


+ 4 Cartridges + Mains 
£39. 


Adaptor 
Normal Price £73 
NOW REDUCED ТО; onc vat 


DATABASE T.V. GAME 


FULLY PROGRAMMABLE 
CARTRIDGE T.V. GAME 
14 Cartridges available 
Normal Price £87 86 
NOW REDUCED TO: 


£59 


inc VAT 


CHESS COMPUTERS 


MANY UNITS 7-55 
ARE COVERED BY 
THE EXCLUSIVE 


Normal Price £49.95 


£39. VAT 


Teach your child to 
spell properly with 
this unique learning 
aid Fully automatic 
features and scoring 
Additional word 
modules available to 
extend the range of 
words 


HAND HELD GAMES 


EARTH INVADERS 


These invaders are a breed of creature hitherto 
unknown 10 man. They cannot be юйед by 
traditional methods they must be buried. The 
battle 15. conducted in а maze where squads of 
ahens chase home troops The only way of 


eliminating them 75 oy 
digging Noles and à 
burying them 


HAND HELD GAMES 


Tbe 2nd generation Сајаку invader The invaders 
have re-grouped and have а seermagh endless 
supply of spacecrah whilst the player's arsenal is 
інешей to pust 250 missiles to be launched from 3 
missile stations. You have to prevent Ihe invaders 


landing ог from 
destroying your home £1 m" 
defences . yar 


ro CHISAEMU 


NOTE The гор of Hatherley Food 
i$ оте way only Please enter Dow 
сер high Sreet 


NOW REDUCED ТО: 


We сатгу a range of over 15 
different Chess computers 
Electronic Che £29.95 
Chess Traveller £39.95 
Chess Challenger 7 £79.00 
Sensory 8 £119.00 
Sensory Voice £259.00 
SPECIAL OFFERS 

VOICE CHESS CHALLENGER 

Normal Price £245 ар £135.00 
SARGON 2 5. BORIS 2 

Normal Price £273 70 NOW £199.95 


All prices ітсісбе УАТ 


OLYMPIA HHP 1010 


Normal Price Ё 


NOW REDUCED то: 


£34 :. 


Uses ordinary paper! 
No need то buy expensewe 
thermal paper! 
Fast sdd listing PRINTER 
CALCULATOR 2 lines per 
second. 10 digi сараслу 
Uses normal adding 
machine rolls. Battery ог 

mains opersied 

Size 9074 7257 


Мама adapter еледі 


Тһе most popular T.V. Game on 
the market with à range of over 
40 cartridges including SPACE 
INVADERS 

games on one cartridge 


with over 1 124 


2.5 на 1905 

«ме ™ ТАН И 

Ri dat D 
мж» 


аат 


ELECTRONIC DOOR 
BELL 


Normal Price £19 70 
NOW REDUCED TO 


£12»... 


Plays 24 different tunes 
with separate speed 
control and volume 
control, Select the mast 
appropriate tune for your 
visitor, vath appropriate 
tunes for differant mes of 
the year! 


THE OLYMPIA — POST OFFICE APPROVED 
TELEPHONE ANSWERING MACHINE 


WITH REMOTE CALL-IN BLEEPER 


This telephone answering machine is manufactured by Olympia Business Machines. one af the 

largest Office Equipment manufacturers in the U.K, It is fully POST OFFICE APPROVED and will 
answer and record messages for 24 hours а дау With your remote call-in bleeper you cán receive 
these messages by telephone wherever you are in the world The remote call-in bleeper activates ine 

Answer Record Unit, which will at your command repeat messages, keep or erase them. and is 
activated from anywhere in the world. or on your return to your home or office. The machine can also 
be used for message referral, if you have an urgent appointment. but are expecting an important call 
simply record the ‘phone number’ and location where you can be reached. With optional extra 


ге 
ast етү servor 


id try Our V 
MONEY BACK Џ 
) days we wall g 
AFTER SALES 5 
COMPETITIVE PRICES 
HEL PFUL ADVICE 
1145 


bleepers (£13 each] this facility can be 
extended to colleagues and members of 
the family. Using a СЗО standard cassette 
you càn record as many as 45 messages 

The announcement сап be up to 16 
seconds long and the incoming message 
up to 30 seconds long 

The machine is easy to install and comes 
veth full instructions. It 18 easily wired ta 
your junction box with the spade соппес 

tors provided or alternatively а pack piug 
can be provided to plug into a | socket 

Most important. of course, is the fact that 
it i$ fully POST OFFICE APPROVED 

The price of £135 inc. VAT) includes the 
machine, ап extra-light remote callin 
Bleeper the microphone message tape 
А C mains adaptor The unit 18 
93,"x6 x2 and 18 fully guaranteed for 
12 months The telephone can be placed 
directly on the unit no additional desk 
space is required 


£135 ,. 
Зан 


~ "m 
тт 


На 


АТАЙ) RADOFIN АСЕ? 
+ Cartridges а! 
MATTEL: TELENG . 
DATABASE /НМТЕНТОМ 


ADAPTOR £199 


THE RADOFIN TELETEXT ADD-ON 
ADAPTOR 
Plug the adaptar into rhe aeria socker of your 
colour T V ап the CEEFAX and 
ORACLE television з nation services 


THIS NEW MODEL INCORPORATES 
Do uble heighi character facility 
True PAL Colour 
Meets latest BBC & IBA broadcast specications 
Push t on channel change 

* Unnecessacy то remove the urit 10 watch normal 
Ту programmes 

* Gold plated circuit board ісе reliability 
New SUPERIMPOSE News Flash ізін 


MATTEL T.V. GAME 


expancable and p 4 
Other actessorsas w 


PRESTEL 
VIEWDATA 


[31 РА, 
"USD x STORIES 


OVO чв ким 


Stocks а Shares. Honey 


Prestel 


niroiter 
Standard remote teis xevpad with Presti 
keys 75 
Prestel 
jer useng reliable ІС 
деін пите ілсоерагатев tor 


werlerence: maximum 


Prestel Switchbox 
standard home (ж office 


raved 


SPECLE 228,85 > 


01-301 1111 


we lelephor 
iw name эне 
рәсім Free ct Charge 


DEPT 
C 1-82 


1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX 
Telephone: 01-301 1111 or 01-309 1111 


DINE \ 


тр ! ] 
"У I IU |") r 


ETT J^ 


SOFTWARE FILE 


(continued from page 71) 78 CLS 
156 IF XsRHX*B THEN GOSUE 3668 Әй LET XSIHT ҮРМІМІ23 +1 

168 PRINT TAB Nixi эй LET N=INT «ЕНІ #16) 

178 LET AS=AF+CHRE X 1ай PRINT Xi" 8 ? = "KREN. 

188 NEXT Н 118 LET B-CODE ІНКЕТЖ 

185 LET JzJ*K 128 IF БОР? ЯН BC38 THEN GOTO 150 
138 FOR T=1 TO 28 138 LET 5=5-1 
гай IF INKEY$<>"" THEN | ІТ Y=VAL ІНКЕУФ 148 GOTO 118 
218 IF Ұ>5 THEN LET “=й 158 LET B-B-28 
228 МЕХТ Т 168 PRINT B 
238 IF Vzà THEN GOTO 278 178 IF Бен THEN GOTO 268 
248 IF CODE НЯСУз-НЖжЕ THEN GOTO 258 188 LET 325-168 
258 LET 5=5-1 196 PRINT "HRÜNG",."SCORE- ";5 
2680 IF V«458 THEN РБІНТ . "WRONG" га LET E-E*1 
278 IF Z&»188 THEN PRINT . "YOU MISSED ";2 21a IF Е<3 THEN GOTO 16868 
286 GOTO 38 226 PRINT "ANSWER IS ";Н 

Зай LET К=1 238 INPUT A$ 

318 LET 2-х 248 NEXT A 

326 RETURN 256 GOTO 366 

358 LET 5=5+1 268 LET 5=5+1й 
зей PRINT ."CORRECT” 276 PRINT "CORRECT". "SCORE= ";5 
376 GOTO за 236 PAUSE 58 

ій RANI 298 HEXT A 

га PRINT "PRESS NEWLINE WHEN YOU ARE READY" 316 IF 5>ваа THEN PRINT ,."x*x*GOODX**", 
38 INPUT A$ 326 РБІНТ,,., "GAME OVER" 

ай LET 5-іййй 338 INPUT A$ 

58 FOR Н-і TO 18 335 CLS 

Ба LET Еги 348 RUN 


The 24-line screen 
Timothy Gilbert, 


29) 

Barry, South Glamorgan. 
AS AN AVID ZX-81 user I have discovered a few 
useful tricks while experimenting. One of 
these is a 24-line screen. The screen is 
normally 22 lines by 32 columns, with another 
two lines at the bottom for input. Many 
probably know how to Poke characters on to 
these lower lines, but would it not be better to 
Print or Print At on them? Here is how to. 

The system variable at 16418 is the number 
of lines in the lower half of the screen. 
Although you are told it crashes the system if 


Through the maze 
R Pincott, 


r] 
Mansfield, Notts | ATOM | 


BY CHANGING a few lines in the three- 
dimensional maze in the Acorn Atom Magic 
Book you can turn the program into à quick- 
reaction, real-time, high-speed game. Hit the 
wall and you are dead. Use navigator for next 
left and right turns and do not press too soon 
or too late or you will hit the wall. Try to find 
your way through the maze at high speed. The 


EK 16418 


LET R*V-PEEK 
РОКЕ 1641: 
IHFLIT ЕЖ 
РОКЕ 12415, ЕМ 
LET Ку=и 
RETURH 


Poked, i it does not in fact do so. By ?oking in 
the value — the numbers on the screen are 
reversed in this variable — we are able to use 
the full 24 screen lines. 

On these lines we can Print Àt — the bottom 
line is now 23 — and Print. This is especially 
useful when adapting programs from systems 
with 24 screen lines and in producing a very 
large chess-type board. Do not try using Input 


XE АЈ UR e 
Donor а LEER 


1 
1 
1 
1 
ЈЕ 


21 fo n e Ca sd 


pa c 


Po pa ro pa Pa rr 
poen 4. 02 


or Scroll — you will crash the system. 

As an extension to this idea, if you print 
what you require and then Poke 16418 with 
the number of lines you wish to protect, when 
you use Scroll only the top half of the screen 
wil move leaving your printed text 
untouched. 

If you want to input something, Poke 
16418,2 but ensure there is nothing important 
on the bottom two lines as they will be cleared. 
I usually print my prompts on the normal 
screen only and protect them with a Poke. 
This leaves the bottom two lines clear for my 
Input subroutine, to obtain data without 
disturbing my prompts but still leaving them 
protected on Return. 


еш” ЖИЕС 


IF ?884-8; 2=CH"R" 


TRKE DIT LINE 1127 
THEE OUT LINE 1128 
ТАКЕ OUT LINE 1123 


On the end of my Maze game is а shortened 
version of Space Battle — level 6 with one 
alien — so when I have eased through the 
maze, I have to shoot down an alien. The more 


1152 P.$7$12. "POUR E DEAD HEST": RUH 


memory you use, the smaller your maze size 
will become. You exit via Line 11,5. 

1175 p L=X; M=Y; IF L>N; IF О = М; G.5000 
5000 SPACE BATTLE 


Equations solved 


A Jones, 
Leeds. 

AS THIS program contains 10 Peeks or Pokes, 
it could run on many other machines in 


E C key is for left and B key for right. 


| 


addition to the ІК ZX-81 for which it was 
written. It solves simultaneous equations of a 
standard found in GCE O-level and CSE 
mathematics exam papers. Not only can it be 
used to do homework, but it can be used to 
solve general logic puzzles. For example: 
Fred buys three apples and two bananas which 


cost him 4p. Then George buys seven apples and 
three bananas which cost him 11р. If X equals 
apples and Y equals bananas, find how much one 
apple costs and how much one banana costs. 
3Х+ 27 = 4 
7Х + ЗУ = 11 


(continued on next раде) 
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__________БРТИЈАКЕ FILE 


‘continued from previous page) 

First the title is printed. Lines 20 to 130 are 
involved with the inputting of the equations 
and lines 150 to 170 print the two equations. 
Lines 180 to 190 change variables B and C to 
negative numbers and then they are applied to 
the formula in line 200 and 210. 

The lines 220 to 240 print the appropriate 


18 PRINT "SIMULTANEOUS EQUATIONS" 
ВТ 11,11; "INPUT X VALUE" 
AT 11,11;"INPUT Y VALUE" 


11.11; "INPUT THE ANSWER" 


values of X and Y. The remainder of the 
program then asks you whether you wish for 
another equation to be solved. 
If we consider the Fred and George example 
the two equations were: 
3X+2Y= 4 
7Х+ЗҮ = 11 
The program first asks to input the X value. 


Here you would type 3 and Newline. Then it 
instantly asks for the Y value. You type 2 and a 
Newline. Then, when it asks for the answer, 
type 4. It then continues to question you on 
the second equation. After this, the screen 
clears and the two equations are printed 
followed by the two numbers that X and Y 
represent — the first is X. 


PRINT" THE ANSWER ЖОИЕ Ж Ж" 
PRINT ЯТ S,S;R; "Х+"; B; " "SE 

PRINT AT 6,5;C;"Re";D;"vz";F 

LET S=B#-1 
LET R=C#-1 
LET =¢ CD¥E)+¢S#F > 2 /CCDERO -CSWRO ) 
LET Y=¢ СЕЖЕ) +САЖЕ >) C CDHAD-C SRD 2 


11.11: "INPUT OTHER X VALUE" 


11,11: "ІНРИТ OTHER Y VALUE" 
11,11; "INPUT OTHER ANSWER" 


1380 INPUT F 
140 CLS 


Telescope modelling 
В Spencer, 


Chatham, Kent. 280 


TELESCOPE MODELLING should be of general 
interest, and of special interest to those who 
own, or intend to buy or build an astronomical 
telescope. 
When run the program will display: 
DATA OR CALC 
If data is input, the screen will display two 
rows of figures: 
LOWEST MAGNITUDE 
1115 22 33 38 45 
MAGNIFICATION 
60 80 120 180 200 400 
These figures are related vertically — that is, 
a magnification of 60 will resolve stars down 
to a magnitude of 11. The table of data is 
useful as a means of reference. When selecting 
eyepieces in the calculation section. 


PRINT "DATA OR CALC" 
INPUT A$ 


IF R£-"CRLC" THEN GOTO 128 


CLS 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
CLS 
PRINT 
INFUT C 
PRINT 
INPUT D 
CLS 

LET Е-СЖП 


"11 15 22 
"МАОНТЕТСАТ ТОН" 
"Ей 86 
R$ 


128 


PRINT "OBJECT ПІН = ";C;" MM" 


"LOWEST MAGNITUDE" 
38 


188 


"OBJECTIVE LENS DIR" 
"FOCAL RATIO OF OBJECT" 


“Ws LU H v 


PRINT "ANOTHER? 4v, VES:N« NOD" 


INPUT L$ 


а IF L$z"N" THEN STOP 


236 GOTO 18 


Key Newline for the calculation section of 
the program which allows the telescope optics 
to be configured. 

OBJECT LENS DIA 
means input the desired value — say, 200 fora 
200mm. lens. 
FOCAL RATIO OF OBJECT 
means input the ratio — 10 for an 210 lens. 

The screen will clear and then display the 
values input plus the focal length of a mirror 
which will have been computed for an 
eyepiece focal length from which the 
magnification of the telescope can be 
calculated. The following display then 
appears: 

OBJECT DIA = 200mm. 

FOCAL RATIO = F/10 

FOCAL LENGTH = 2,000mm. 

FOCAL LENGTH EYEPIECE 
Input a value for the eyepiece. For example, 
25mm. input 25. The screen will clear and the 
display is produced. 


OBJECT DIA = 200mm. 

FOCAL RATIO = F/10 

FOCAL LENGTH = 2,000mm. 
FOCAL LENGTH EYEPIECE 25mm. 
MAGNIFICATION 15 80 

FOCAL LENGTH ЕҮЕРІЕСЕ 


The display now shows all the data input 
plus the focal length and magnifications which 
have been computed by the program. The 
magnification is calculated to the first decimal 


| place, Finally, the user is asked for another 


eyepiece value. The program can cope with up 
to four еуеріесе values and gives the resulting 
magnification. After this the display will again 
ask: 

ee DATA OR CALC ***** 


Should a value of eyepiece focal length be 
input which would prove to be beyond the 
effective magnification of the system — say, 
too low a value — then the program will tell 
you that it is too small. 


PRIHT “FOCAL LENGTH = ";E;" MM" 


LET N=1 
INPUT т 


45" 


PRINT "FOCAL LENGTH EYEPIECE" 


PRINT Ys" ММ" 
(ЕТ 2=E-Y 
(ЕТ Li-E-ZXxVv 


LET K1=16#L1-°" 
IF 2>C#2 THEN GOTO 348 


гва 466" 


pa 
Do 


LET H=N+1i 


GOTO 238 
PRINT т;" 
СОТО 238 
РЕТНТ 
INPUT A$ 


T ana Др 


"az 
33 
34 
35 
36 
37 
38 


! e 
Gm Gi 


GOTO 48 


PRINT "FOCAL RATIO = ҒУЫ!" 


Calculated risk 


Loll Holt, ЖЫР 
Worsley, Manchester. 3] 


WHEN SOMEONE referred to my ZX-81 as a 
“glorified calculator", I began to wonder if it 
would be really possible to make it perform 
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like one. The resulting program is really а 
basis for future development. You enter your 
calculation in the usual form, e.g.: 
3*SIN (Pl/4) + 3 

followed by Newline. The result is displayed 
at the top of the screen as on a calculator 
display. If you then enter another expression, 
the first result, stored as E, is forgotten while 


IF H-4 THEN GOTO 
MM TOO 


"ОПАТА 


PRINT "MRGHIFICRTION 15 


eü 
SMALL" 
OR CALC" 


IF At="CALC" THEN GOTO 128 


the new value is displayed. If, however, you 
now enter: 
+ SOR 32 

the value of this — root 32 — is added, or 
whichever operation you want, to the 
displayed number and the new result is 
printed. If you just press Newline, the value at 
the top of the screen is stored in memory as à 


variable M. Thus the memory can be recalled 


by: M (Newline) 
and also used in calculations: 
SORM —4 


It should not be difficult to expand this 
program, introducing such functions as more 
memories, percentages, a Clear function and 
constant. 

Incidentally, the only ways out of this 
program are Stop or Break, both of which are 


5 RRND 
18 LET Т-й 
15 LET на 
28 LET 5-й 
25 LET LzINT(RHD42560) +250 
30 LET P=VALCSTR$ 1251241 
39 CLS 
40 PRINT 
"STROKES" 
45 IF H>3 THEN GOTO 


"GOLF" ., "SCORE" ,,,, 
126 


AT 3,6; Н; RT 


50 PRINT АТ 1,7; Т; "-"; 
с 


755 IF Lc38 THEN GOTO 165 


IF INKEY$="" THEN GOTO 60 

FüRIsa TO 258 

IF INKEYS="" THEN GOTO за 
ТІ 


ШЕТ 3=5+1 
LET L=ABS<L-I> 
GOTO 58 
5 LET TeT-P«5««.55) «(LC 
LET HzH*1 
GOTO 26 


Formula for success 
Michael Dunn, 


Hebburn, Tyne and Wear. aeg) 


THIS SHORT routine runs on the ІК basic 
machine and calculates empirical chemical 
formulae from experimental data. 


& REM 
9 CLS 


М.ШИМЫ 1381 


18 PRINT "HOW MANY ELEMENTS?" 


15 INPUT A 

га РЕІМТ "TYPE DATA" 
DIM AFCA, 2) 

zB DIM ACA? 

A LIM ЕА? 

4а PRINT +. "ELEMENT"; 

«FON, "У TAB. 18; "P.C." 

45 LET С=188 
FOR H-1 ТОН 
INPUT ЯН 


Сіапдег агоррег 
GS n, Ж 
Aberdin, __ A9 


I WOULD LIKE to offer some corrections to the 
explanatory text of Zero Dropper in Software 
File, December 1981 and a correction to the 
program itself. In the text, the variable used 
was ФМ and not ZN, and in the explanation of 
the string format, it is not an equals sign but a 
decimal point. Line 10040 should read: 


10040 | = 550 


and the last statement in line 10030 may be 
dropped. 


SOFTWARE FILE 


bad programming but easier and quicker than 
checking to see if the user has input some 
special code meaning “stop”. 

In Golf, you play a nine-hole course, and the 
length of each hole is random. To make a 
stroke, hold down any key for a certain time: 
the longer you hold it down the further the 
ball goes. Beware — the maximum distance is 
200vd. 

When you are within 30уа. of the pin the 


computer putts for you: two putts from more 
than 5yd., one from less than 5yd. unless, of 
course, you chip into the hole. After some 
practice you should be able to complete the 
course at level par. 

My final program is a mystery for you to 
solve. Type it in and find out what, if any, its 
purpose is. When you have discovered what it 
does, try working out how it does it. As a clue, 
it would take nearly 20 years to fill a line. 


128 FRINT RT 1.7; T 


125 STOP 


"HOLE" ,, 


CALCULATOR 


9 PRINT TAB 18; 


LET Ега 
“LENGTH” „, "PAR" ., 
INPUT E$ 


IF Ез="" 


PRINT AT 2,8; 
THEN GOTO 58 


"CALCULATOR" 
"(14 SPACES)"; AT 


2 LET C-CODE E$ 


IF C> 


28 AND 


С<25 OR C=216 THEN LET E#=STR# E+E# 


LET E=VAL ЕЗ 


бото 15 
а LET M-E 
55 GOTO 15 


MYSTERY PROGRAM 


PRINT 


"€32 INVERSE SPACES)" 


LET Н-РЕЕК 16396%256ЖРЕЕК 16397+31 
LET B=PEEK A=157 


РОКЕ А. 
LET HshH-1 
& GOTO Z*B 


157-Е 


First, you are asked to input the number of 
elements in the compound. Then, in response 
to the prompt “Туре data”, vou must type the 
symbol, relative atomic mass and percentage 
of the element present in the compound, from 
each element in turn. 

The computer will then calculate the 
simplest formula from these inputs and print it 


out, with the ratios of atoms in brackets 
correct to two decimal places. The program 
can handle up to 10 elements. Press Newline 
to process another set of data. 

The data is stored in three arrays А$(), A(), 
and B() and is input and processed via two 
loops. Line 105 prints out the empirical 
formula rounding down to two decimal places. 


68 IHPUT ACH) 
63 INPUT БЕН) 


18; BCN) 


an 
ou 
эй 
95 


HEST N 


‘TAR 18;"R 


188 NEsT H 
185 


Doodlebug 


Luc Fountain, 


New Ash Green, Kent. 


DOODLEBUG 18 A brief and easy program for 
the Atom and occupies less than 6.5K, A line 
tracks across the screen, starting in the middle 
and rising. It can be steered diagonally up or 
down, using the CTRL, Shift and repeat keys. 
For example, to go diagonally down and left, 
press CTRL and repeat simultaneously. 

The designs that appear can be frozen by 
pressing ESC, or alternatively by allowing the 
cursor to reach the top of the screen. To 
restart, press any letter or number key. 


га: PRINT АЕН? 


TAE 18; ЯН; TAB 


LET BHO BEN ACHI 
IF РАНС THEN LET C-BCXH2 


FOR H-1 TO A 
PRINT ACN oS "CUS IHT (ЕОНЭ/С 
жтра) “188; 


Ш 2 Ш 3 


INPUT ЕФ 
118 IF B$z"" 


THEN GOTO 5 


а REM DOODLEBU 

1 REM Ву LUC FOUNTAIN 
e REM 

3 CLERR à 

e B-32 

8 Р.Н=азтози; IF?8Baa1« 
129; B=B+1 


IF #661 &#46=6; B-B-1 
IF 7#BGG22446=6 5 A=A-2 
МОМЕВ, Я; DRAHE. A 

WAIT: WAIT: WAIT: WAIT 


H.A 


LIHK#FFE3; б. 3 = 
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JRS SOFTWARE : тетиве 4 
19 WAYSIDE AVENUE, WORTHING, SUSSEX, ВМ13 3JU 


TELEPHONE WORTHING 65691 (Evenings and Weekends only) 


wow ACORN 
ZX81 — SLALOM {16K RAM PACK REQD.! 
Slalom events always draw great crowds to the ski resorts PUTER Nascom Microcomputers 


and the T.V. cameras are never far behind. Now the skier 
on your T.V. screen is directly under your control and his 
success in negotiating the slalom posts and achieving а 
fast time relies entirely on your skill with the ZXB1 keys. ACORN 


The Acorn Atom must rank as the best introduction to computing; 
on the systems side because it allows you painless access to 
2Х81 — BLACK HOLES [16K RAM PACK REQD.! assembler and machine code; on the applications side because of 
Your starship is in ал unknown galaxy consisting entirely its superb graphics and powerful version of Basic. Based оп a 6502 
of black holes which continually threaten to swallow you. : А 
Your skill at the controls and your ability 10 look and think the hardware is easily understood and control of external 


many moves ahead is the only thing that stands between equipment is facilitated by a readily accessible bus. 
vou and destruction. How long can you survive? 


BOTH programs on one cassette £4.95 NASCOM 


NEW — An ESSENTIAL addition to your 1K RAM 2Х81 (or 2Х80 8K ROM) The ultimate for hardware and software buffs alike. A totally 


UTITUR written by PAUL HOLMES) flexible design based on the widely accepted Nasbus. Unlimited 
Provides the following additional facilities: expansion possibilities supported by numerous independent 
Line renumber — vou state starting number and increment value. manufacturers. Your number one choice if you want to develop а 


Search and replace — changes every occurence of a character as you require. disc based CPM system suitable for business applications. 
Free space — tells you how many free bytes you have left. 


SPECIAL GRAPHICS ROUTINES PRINTERS 


Hyper graphics mode — graphics never seen on a ZX81 before. > 
Open — instantly sets up as many empty print lines às you require, Enson from £345. 
Fill — used in conjunction with OPEN fills your screen instantly with your specified 

character. 

Reverse — changes each character on your screen to its inverse video 


TAPE ROUTINE — provides a system WAIT condition until а signal is received in 
the cassette ear jack — many uses! 


All these routines are written in machine code and together take up only 164 BYTES 
of your precious RAM — an incredible achievement! 2114 £1.25 2532 


The price is incredible too! ONLY £3.96 for cassette, including FULL instructions and 4116 £1.25 2516 


example programs. 

В 41 : 
ALSO available 16K version ONLY £4.95 which includes all the above PLUS: , 18 £6.00 6522 
GOTO's and GOSUB's included in fine renumber. АП prices exclusive of VAT 


Search for and list every line containing specified character. 
ZX80 — PROGRAMMABLE MOVING DISPLAY (4K-ROM only) NOW ONLY £3.95 BARCLAYCARD 
Cassette with 1K, 2K versions and 3 example programs plus FULL documentation | m4 | 
16K RAM pack А 
black case, fully tested and guaranteed > \WHY PAY MORE! “og 24a Abbeville Road Tel: 01-675 4557 MEN 
(please allow 14 days for delivery! ; London SW4 9NH 01-674 1205 БЕТТІН 


Futl refund if not delighted. 


OVERSEAS CUSTOMERS Payment must be made in Sterling by Intemational Money Order (avsiable 
PLEASE NOTE at your bank]. Please add 60 pence to cover ovarsaas postage. (£2 RAM packi 


COMPUTER 100 


LIMITED m 

| == 
SHARP Ес 
М2-80К SPECIAL OFFER! = 


INCLUDING BASIC ТАРЕ АМО PROGRAMMING MANUAL 


A proper full size microcomputer for less than the real 
cost of a toy microcomputer. The Sharp comes with 
48K of RAM and the screen and cassette are built in, 
instead of being expensive extras. 


Computer 100 Limited I COMPUTER 100 LIMITED MAIL ORDER FORM 
UP Rn 7 Southcote Parade | Name: 

all Sharp peripherals M о cem Lane олаг | 
stocked at highly outncote 

competitive prices Reading, RG33D7 1 | 
Ring for further details Reading (0734) 584545 | баласы 


| Теі: т 
Сага Мо: 


| 
at current rate of 15% | Mail To: Computer 100 Limited PR YC 2/82 
Add £7.50 carriage/insurance to Mail Orders 1 Неа ROSA T | a 


Price is inclusive of VAT 
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Troll 
exchanges 
your key for 

the next one. 
If he has no 
more keys he 
ГА beats you to 


START 


Take some copper 
coins and key 
Number 1 


Troll gives { 
уои аѕ тапу 
bronze coins 
as you hold 
copper, and 
vice versa 


roll tips 
you into pit 
if you have 
less than 
3 coins, Takes two 
else... copper 
y coins 


Troll 


Bottomless 
pit 


ÀN OVERWHELMING NUMBER of entries were 
received for the December ZX Printer 
crossword competition. More than 600 
solutions were sent in and nearly all of them 
were correct. Picking a winner was a difficult 
task, but eventually we plumped for Roger 
Colyer of 37 West View Road, St Albans, 
Hertfordshire, AL3 5]Х, for his “І will use 
the hard copy from my ZX Printer to make 
Prints Charming from an ugly prog". A ZX 
Printer is on its way. 

Similar entries on this theme included W 
McQuarrie's "ensure that some day my Prints 
will come" and W Baker's “aluminate my roll 
and make my mark as the character Prints 
Charring". Other entries which caught the eye 
included T Collins — he must be a Tiswas fan 
— with *'llist mmy pprograms. OO.KK". D 
Owen with “print Diana Dors іп 2-D" and M 
Yates with "record and analyse the total 
vocabulary of my parrot”. 

Clive Sinclair proved to be a popular choice 
readers wishing to let off steam. D 
thorpe’s entry “get something in writing 

Sinclair at long last" summed up а 
number of people's feelings, as did Julian 


Stradine’s “ne up the head of Sinclair 
custome e department”. Pride of place, 
howe" t go to Nick Willder’s “generate 
those awtul puns that win Your Computer 
crossword competitions". Awful puns? Shame 
on you. 

No-one sent in a complete correct entry for 
the Christmas competition. Perhaps you 


found it too hard. For those w 
the competition, the answers 


ho attempted 
are as follows: 


Round 1. 

1. Bell Telephone announced it in 1948 

2. It was patented in 1893, six years after its 
invention, by Leon Bokee. 

3. 1948; it was called the Selective Sequence 
Electronic Calculator. 

4. 1950; it cost £250,000 in those days. 

5, Blaise Pascal. 


Troll swaps 
Your bronze 


else... gives you 
a bronze 
coin 


COMPETITION CORNER 


Cavern of 
man-eating 
bladder- 
worms 


=a Troll “бо, 


forces огањ 

уои іо ореп 

a door if you 

have no bronze 
coins 


Wizard 
turns you 
into a 

worm if 
you've more 
than two 
copper 
coins 


Troll turns 
you back if you're 
carrying more 
than one bronze 

coin 


Troll 
takes two 
bronze 
coins 


Troll plague 


BY ANTHONY ROBERTS 


THERE ARE five exits from Ben-Heri's troll- 
infested cave system. Each is barred by a great 
iron door, opened by one of five keys. Only 
the fifth door leads to freedom and you need to 
have the correct key in order to escape. Ben- 
Heri gives you the first key and offers you 
some copper coins. АП the trolls in the caves 
have their instructions and all passages are 
one-way. 

How many copper coins should you take? 
Here is the cave map with the trolls’ 
instructions, 


A £15 book token will be awarded to the first 
correct solution drawn from the competition 
bag. All entries must be at the Your 
Computer offices by the last working day in 
February. The name of the winner, the 
solution, and a competition report will be 
published in issue of Your 
Computer, 

If you want to set a competition for Com- 
petition Corner, remember that the simplest 
solution should be calculable by a short 
program rather than by any other form of 
reckoning. 


the April 


Competition reports: solutions 
to ZX Printer crossword 
and the Christmas quiz 


6. Electronic Numerical Integrator and 
Calculator, built 1945/6. 


Round 2. 
Doc, Dopey, Grumpy, Happy, Sleepy, Sneezy, 
Bashful. 


Round 3. 
1. 60; п2— 
2. 3; numbers 1 to 10 in alphabetical order. 
3. SEBEN; numbers five, six, seven with roman 
numerals substituted. 
4. 2016; the next years commencing on a 
Friday. 
n 


5. 91; 2; бе), 
Round 4. 


The relationship between all the machines, 
wires and screens is: 


| The December crossword solution. 


дазор “ех — [wha|el'^lv 
nm Ban rr 


"CAT" "ANT" "DOG" "ВАТ" 
PUCE MAUVE NAVY E 
| 
ЕВОМҮ HAZEL GOLD FAWN 
WIRE WIRE WIRE WIRE 
on 
KINGFISHER INDIGO JADE LILAC 
SCREEN SCREEN SCREEN SCREEN 


Hence, the kingfisher screen goes with the 
puce machine. 


Round 5. 

1. "Invisible maniac” 
2. Einstein. 

3. Arnold Wesker. 

4. The word is half Greek and half Latin. 


— Calder-Marshall, 1964. 


Round 6. 
"То be or not to be". 
2. Singing in the rain. 


Round 7. 

It is a decimal "chop". It divides Y into X 
giving an integer answer Z and remainder A: 
X/Y -ZY +A. 


Round 8. 

The fifteen moves are: 
S-G-F-Y-C-G-S-F- Y-C-S-F-Y-G-C-5 ог 
5-4-3-2-1-3-4-2-1-3-2-1-3-4-2-5 


Round 9. 
8208 and 9474 only. 


Round 10. 

1. Store Guide. 

2. Your Computer. 
3. The Acorn Atom. 
4, Response Frame. 
5, Commodore Pet, 
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SILICON CENTRE 


MAIL ORDER 
Price list, order form on request 


Acorn Atom 8 + 2K (kit) 
Acorn Atom 8 + 2K (ready built) 
Video Genie (16K) 


Epsom and Seikosha Printer 
Mattel Intelivision, electronic games, chess, software, 
books, accessories, etc. 
SILICON CENTRE 
| 21 Comely Bank Road 
041 332 5277 


j ELECTRONICS FOR THE 805 


| 

| 

| 

| ЕНІН 
| spasa anans 
| 


for all 


| ACORN АТОМ 
ti owners 
PROGRAMMER'S TOOL-BOX 


A packed 4K EPROM (fits Utility Socket) containing: 


1200 BAUD CASSETTE OPERATING SYSTEM 
Visible Load Routine 


PLUS  *TRACÉIXI — соттой execusan, line по 
бузу 
пре «ер execution 
- any string «f chars. іл program 
list varies 
orent variables 
AUTO X, Y automatic Ine потече 
leery san, any step 
RENUMBER X, Y ary мат, any ер 
DELETE X по Y pen range ef ine nos. 


("МА chip тесној 


HEX Hex and ASCII 
1 HEX Hex dump in instruction 
далаға BASIC statements 


| READ. DATA В RESTORE 
KEY X жата kayboard-eput to v ел 


Real Value at £24.50 INKEY SX scare Maytosrd-reut 10 ку 
+ МАТ В 25р P&P IF.. , THEN г" 


А AILE Ено 
(sae for details & cat.) CURSOR X, Y position cursor ay required 
(state Atom} BEEP x У "v em pew duration, 


BARCLAYCARD ZERO төгем all basic vorishive 
РОР 


ожо Cut sub- routne 


| 

| 

| 

| 

| у 
Saas STOP — Useful de-bugging instructions 

| V/SA WORKS WITH ANY MEMORY SIZE! GREATLY ENHANCES 

| EXISTING ATOM FACILITIES. DETAILED OPERATING 
Boc Yen INSTRUCTIONS SUPPLIED 


NASCOM MAGAZINE 
"MICRO-POWER" 


Series articles, club news, letters & answers. Packed full of useful 
information. Issue 3 NOV. Issue 4 DEC. Back copies available. 
ORDER NOW TO SECURE YOUR COPIES Only 95р each lincl.) 


5, Wensley Road, Send Sae for details and 
Leeds LS7 2LX. extensive software cat. 
Tel. (0532) 683186 (State NASCOM) 
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Bridge Sortware 
Quality  SoPtware 


rot Trae 


929988, 200, 
A NE ME k 
Елам = 3 99 


X. лей 
“a из ов pee id 
e 11 : 11 
“I have bought Реан other items of software . . . Yours are 
excellent . . . They LOAD well, have perfect instructions . 
the most user-friendly | have ever met.” (Р.А. Notts! 
. very pleased to find the program load first time and play а 

creditable version of invaders. . . Please supply 
МО TIGRAPHICS. ” (M.Z. Cumbrial 
“Enjoying ‘GAMES’ very much — ‘Letter Square’ is quite 
additive. (F. W. Manchester) 
"Many thanks for the Statistics programme. | ат well pleased 
with it.” (A.M. Herts) 


ZX80 software now half price — send s.a.e. for details. 
SAMPLE PRICES for ZX81 software: 

1K GRAPHICS (Kaleidoscope, Large Print, Medium Print, Draw a 
Picture). Manual only (contains accurate listings, notes, 
information 


алетавдайрстассые ду ыы АЗ НЫЛДЫ ШЫРА ОНЫ; £3.00 
Package of cassette and тапиаі.................................-.. £4.50 
1K GAMES (Duck Shoot, Moonlander, Hangman, Crossword, 
Letter Square}. Cassette апа іпзїгисіїопх .......................... £3.00 
16K GALAXY INVADERS in machine code. Cassette and 
instgructions. (76K RAM pack needed)................ eese £3.00 


16K MULTIGRAPHICS — create animated drawings, advertising 
displays, etc. on screen. Displays can be saved on tape, printed on 
your ZX printer. Cassette and manual /76К RAM pack 


ТЕРЕДІ. ——PÓ Ea £4.50 
1K STATISTICS — cassette andinstructions .................... £3.00 
Prices include inland p&p 
* Mail order only Send s.a.e. for details 


BRIDGE SOFTWARE (Y) 
36 FERNWOOD, MARPLE BRIDGE 
STOCKPORT, CHESHIRE SK6 5ВЕ 


SPECIAL OFFERS 
ON PERSONAL COMPUTERS 


TI 99/ 4A 


(NEW 1982 PRICES} 


Plus: Suitable recorder, cassette cable and ому £289 
library of mixed programs. (Value £50 + ) £332.35 with VAT 


тне SUPERB 72K 
DAI-PCI 1 


Plus: FREE with this advert. 
Suitable recorder and library of mixed 


programs inlcudings: Machine Diagnostic ому £595 

and Machine and Basic Language Tutor £684 with VAT 
CP/M Operating System Р.О.А 

DAI Super Fast Graphics Utility £15 

SOFTWARE Assembler/ Disassembler £30 


Word Processor £15 Basic Chess £5 
DAI Twin floppy disk drives £595 (£684 with VATI 


This QUALITY computer meets both HOME and BUSINESS needs in 
STANDARD FORM atl LOWEST COST for this specific ation. 


VI C 20 Plus; Cassette recorder and cable ONLY «£189 


VIC 20 only £165 £217.35 with VAT 
ee ee LEI with МАТ)_ _ _ ___- —— 
MIMI 801 for BUSINESS 
64K RAM, Z80A, 4 pas twin DSDD and EDUCATION, etc. 


disk drives (700K), CP/M 
All included at an UNBELIEVAB LE £1, 350 
(£1,552.50 with VAT) 
Norminal, sales and d purchase Jedgers, in inveicing, stock control, etc. 
“Spécial prices for printers, monitors, etc. — апу Sny system — PLEASE ASK 
Computers: Carriage/Packing £9.50 extra please 


7^^"COMPUTER CONTACT 


(SALES) 


22 BIRCHALL ROAD, RUSHDEN, NORTHANTSwnn10 эпо 
Convenience Phone [09 334) 56894 or 55673 


6.00 p.m. to 9.00 p.m. and weekends 
Prices may change without notice. Offers are subject to availability 


The Exhibition 
Which Works 
For You 


NNCR@SYSIEMNS 82 


WEST CENTRE HOTEL, 


LONDON 
FEBRUARY 24-26, 1982 


Over 6300 quality visitors 
attended the 1981 show — 
providing the correct balance 
of users and specifiers of your 
products and services. 
The formula is right — you 
can make MICROSYSTEMS 
'82 work for you by 
reserving your stand 
space NOW. 


Find out how exhibiting at MICROSYSTEMS '82 can work for you by 
completing and returning the coupon now, to: 

Exhibition Manager, MICROSYSTEMS '82, IPC Exhibitions Ltd., 

Surrey House, 1 Throwley Way, Sutton, Surrey 5М 4QQ. 


---- — — = ——— — — o á oe = — = =e = —— = an ој — —EÁ Stee — — — > ——á  u—À X 
MICROSYSTEMS '82 is Please send details of exhibiting at MICROSYSTEMS '82, to: | 
sponsored by Computer Weekly, 

Systems International, Name | 

Practical Computing, Your акан 

Computer, Computer Talk, PRODR c ttc НИ НЕ ПНЕ И | 

Office Systems, Data 

Processing and Microprocessors Ea E EE RETE сы Да... | 

and Microsystems 

and organised by IPC Addross—— — — — a 

Exhibitions Ltd. Tel. No. — 
-l 


— — oe синә ee € — UMU ee See eee — 9€ —X s јр — 
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This memory is made for your Atom 


OR OTHER 1МН? 6502/6800/6809 SYSTEM 


T. 


32K byte 
М2163В + colour 
encoder mounted in ATOM 


16 or 32K BYTE VERSIONS 
Expand your ATOM to 28 or 38K RAM 
Ideal for Word Processing, Chess programs and Business Software. 


Fully Compatible with other Acorn ATOM software and hardware 


Versions available to fit inside the ATOM while still leaving room 
for other extensions such as the Acorn ATOM colour encoder board 
Eurocard rack mounting types also available 


PRICES: INCLUDING U.K, P&P 815% VAT 


М2163А 16K Built & tested to fit inside ATOM'S case £59.50 
MZ163B 32K , А TIS £74.00 
MZ163C 16K Built & tested, Eurocard rack mounting £62.00 
MZ163D 32K ,, n o ie £76.50 
MZ163E Bare PCB to build any of above with data £23.00 
MP100 DC/DC converter; powers any MZ163 board from 

unregulated 8V supply such as the АТОМ mains adaptor £8.50 


S.A.E, for further details. 


Access 


ALL PRICES INCLUDE U.K.P&P 
VISA +15% VAT WHERE APPLICABLE. 


PAYMENT WITH ORDER PLEASE. 


TIMEDATA LTD 57 Swallowdale, Basildon, 
Essex, 5516 5JG Tel; (0268) 411125 (мом ға 


Books and bits for ZX к Atom 


The Explorer's Guide to the ZX81 


IF YOU'VE GOT A ZX81 THEN YOU NEED THIS BOOK! 

Programs for 1K RAM, and programs for 16K RAM. 

Games, Business and Engineering Applications. 

RAM & 1/0 Circuits. Useful ROM Routines, Hints 

and Tips. And Much Much More, for only £4.95 


The ZX80 Magic Book 
*With 8K ROM/ZX81 Supplement* 
Games programs, computer music, converting programs 


written in other BASICS, improving the picture 
RAM & 1/0 circuits, and much more £4.75 


Getting Acquainted with your ZX81 


75 + programs including Draughts; by Tim Hartnell £4.95 


Mastering Machine Code on your 
ZX80/80 


180 pages of immense value to beginner and expert alike. £5.95 


The Atom Magic Book 


A wealth of games and other programs: storing speech in your ATOM, 
converting programs written in other BASICs tape recoding hints, 
and many more useful hardware tps. £5.50 


Getting Acquainted with your 
Acorn Atom 


By Tim Hartnell and Trevor Sharples.80 programs including 
Draughts! £7.95 


ZX & Atom IC's & Connectors 


S.a.e. for list. 


MICRO GEN QUALITY PROGRAMMES 


ZX81 CHESS 


ZX NEW YORK 


LOOK AT THESE FEATURES 

Graphic display of positions on chess board 
Displays separate record of your move and the 
computers 

Written in superfast machine code 

Plays all legal moves including castling and 
enpassant but if an illegal move is entered will 
answer illegal move 

Six levels of play 

Random weighting computer doesn't always play 
the same move in an identical situation 

Board can be set up to any configuration and you 
can even alter or exchange sides in midgame 
Amazing power in 10K of memory 

PLUS CHESS CLOCK! 

* Records and display time taken per player 

Ж Resetable function 

* Single key entry 


ONLY £9.50 + 40p P & P 


жж жж 


ж ж жж 


Сап you bomb and blow ир your 
targets before your plane loses 
altitude and crashes 

* Superb Graphics 

x Superfast Machine Code 


* Score continuously incremented 


x Displays highest score of previous 
games 


x Simulated bombs and rockets 


ONLY £4.50 + 40p P & P 


Cheques made payable to: MICRO GEN DEPT YC 
24 AGAR CRESCENT, BRACKNELL, BERKS 
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ZX-80 8 ZX-81 


THE FINEST MACHINE CODE FAST 
MOVING GRAPHICS ARCADE 
GAMES AVAILABLE 


QS-ASTEROIDS 


воевезөсе 
әФежоеею» 
сеесоооео 
евосоевос 


THE СЕЗІ POCKET BOOK 


Also suitable for ZX 80 with SK ROM 


LEFT:RIGHT 
THRUST:FIRE 
CONTROLS. 2 
sizes of 
ASTEROIDS 
Wrap-sround 
screen, Full 
mobility of ship 
Bonus ship 
QUICKSILVA'S 
latest arcade 


се tha ZX аһ у 
COMPUTERS DEFENDER 
ACQUIRES 3x REQUIRES 4K 
RAM, BK ROM RAM; 8K ROM 


* SLOW MODE 
Both programs feature on screen sconng and nave software to drive OS SOUND BD. 
They are recorded twice on High quabty cassettes and have FULL COLOUR cassette 
inserts of original paintings by “STEINAR LUNO' 


HARDWARE 
OS MOTHER BOARD and OS CONNECTOR 
The haan of any expansion system. Features an board 5V regulator + two expansion 
sockets to take add-on boards. Can be used in two ways 
1) ZX COMPUTER CONNECTOR-ANY SINGLE AOD-ON Ibut по тахуа RAM РАСК! 
2} ZX COMPUTER-CONNECTOR-MOTHER BD. Ifor two extra Dds! 

ANY RAM PACK 


OS ЗК RAM BOARD iung 2114 5C sl 
А ЗК static Aam bd to fit 2X-99/81. Combines with original IK to give АҚ 


05 SOUND BOARD lusng AY-3. 89101 

А 3 channel sound effects and music board easly programmed tram BASIC 

QS CHRS BOARD 

А programmable Grapru-s ос tor Oring user control of 128 different ches. Comes 
with Demo сазе of AUC r Тог easy usa. Works with ZX PRINTER |Оето 
Casselte IvaikS wus y io make use of Printers graphics posseibesl 

NEW HARUWARE 

QS HI-RES HOARD (available end of Jan), 256 х 192 PIXELS. SOFTWARE 
SELECT. GK ON ВОАНО RAM. MIXED TEXT В GRAPHICS, RESIDENT HI-RES 
SOFTWARE IN ROM 

COMMANDS MOVE x, y; PLOT x.y. DRAW х,у: PRINT X$; COPY; WHITE 
BLACK. CLEAR 

^ MASTERPIECE ol ZX design. Hesdent software іл ROM provide extremely fast 
Hires feclibes No tedious cassette losding. No loss of valusble Ram space. Just 
instant HI-RES GRAPHICS. Screen may COPIEO ТО the printer 


110 PAGE 
BOOK 


* TUNNELS & TROLL 
BUCKET CATCHING: 
• JAWS 


BECOME AN ARTIST 
“БОТАМ GOLF E CASSETTE 
UTTE Е & BOOK 
ETCH-A- SKETCH 5 
FRUIT MACHINE $ 
With hold 
DIGITAL CLOCK 


DICE ROLLING 
, Plus 20 other 


D 
ee — " 


TUUS Hints & tips on programming Ф 
Reference Sections (9 © 


The ZX80 Pocket Book still 
available, prices as above. 


All products шау guaranteed. Fully incluswe ргсов are as follows. 
OS DEFENDER Ғ5.50/05 ASTEROIDS £5. 50/0S CHRS DEMO Isaparately! £3.50 
QS MOTHEH BD. £12 90, 2$ CONNECTOR Ғ4 00/05 SOUND BD. (26.00 
QS CHRS BD. £26.00/05 3K RAM Ғ18 00/05 16К RAM £35.00/0S HI-RES £85.00 
Choques should be made payable to "Quicksilva" and sant to the following sddress 
QUICKSILVA. $$ UPPER BROWNHILL ROAD, 
MAYBUSH, SOUTHAMPTON. MANTS. 
Send S.A E. fcc Catalogue and data sheets to above address 
СОМЕ AND SEE OUR FULL RANGE AT THE ZX MICROESIA ON 30TH JAN 1982 


5. ELECTRONICS 
ZX81 
BUSINESS START 
UP PROGRAM 


| e Calculate how to maximise cash flow without 
overtrading. 


9 Program on cassette. Comprehensive manual 
describes how to adapt the program to a wide 
variety of applications. 


* Susiness game based on the program included 
the cassette. 


€ No memory expansion needed. Runs in the 
standard ZX81. 


€ Blank cassette on which to develop your own 
program included in the pack. 


З DOWNS AVENUE EPSOM Surrey KT18 SHG 
Tel: Epsom (03727) 21215 quoting vour credit 
card reference, 24 Hour phone service. Air Mail 
delivery in Europe ада 50p, air mail elsewhere 
add £1.50 per book. Prices shown above include 
Uk postage and VAT on cassettes 


Send cheque/PO for £7 payable to: 
S. ELECTRONICS 
Box 321, YOUR COMPUTER, 
Quadrant House, The Quadrant, 
Suiton, Surrey SM2 5AS. 
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ZX81 Workstation... 


Make the most of your microcomputer with our popular 
range of proven books: — 


[] GETTING ACQUAINTED WITH YOUR VIC 20, by 
Tim Hartnell, with over 60 programs to get your VIC 
ир and running from day опе, £5.95 


GETTING ACQUAINTED WITH YOUR ACORN 
АТОМ, by Trevor Sharples and Tim Hartnell. 184 
pages, 80 programs, including draughts. £7.95 


...is a Stylish and 
ergonomic plinth for the ZX81. It raises and 
tilts the TV to avoid eyestrain, holds the 16KRAM 
in place and hides the wiring and power supply. 
This very professional unitcosts £15, a built-in 
power Switch is £3, plus postage at £1.50, inc. VAT. 
Peter Furlong Products, 125 Catford Hill, London SE6 АРА. 
Callers by appointment, please.Tel 01690 7799. Visa, Access. 


GETTING ACQUAINTED WITH YOUR ZX81, by 
Tim Hartnell. Eighty plus programs in this 120-page 
book, including draughts. £4.95 


MASTERING MACHINE CODE ON YOUR 7Х81 
OR ZX80, by Tony Baker. 180 pages, teaches machine 
code from first principles. £5.95 
THE GATEWAY GUIDE TO THE ZX81 AND ZX80, 


by Mark Charlton. Over 60 programs and routines, 
ZX BASIC explained in detail. £5.95 


IS YOUR 


ZX81 


TOO NEAR 
THE TV? 


49 EXPLOSIVE GAMES FOR THE 7Х81, edited Бу 
Tim Hartnell, £5.25 


INTERFACE, the monthly magazine published by 
the National ZX80 and ZX81 Users’ Club, in con- 
junction with the Independent Atom Users’ Group, is 
just £9.50 (UK), £12.50 (Europe) for 12 issues. 
Sample copy, with many programs for each machine, 
book, software and hardware reviews, education, 
contact addresses, just £1. 


e Now sit where you want to when 


operating your ZX81 


Please send me the items marked. | enclose £ ....................... 


@ For only £2.95 E-X-T-E-N-D your 
connecting leads 


e Set comprises one 2m lead for power 
supply and one 2m lead for ZX81-TV 
connection 


e Send £2.95 (inc. p&p) to: 

Postcode 

MALCOLM EVANS, CHANDLERS FARM, 
NEW ROAD, CASTLEMORTON, 
MALVERN, WORCS WR13 6BY 


Please make cheques payable to INTERFACE and send 
the above form, or a copy, to: INTERFACE, Dept. YC, 
44-46 Earls Court Road, London W8 БЕЈ 
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2Х81 


STUDYING ОН TEACHING? 


Students and Teachers, make your own video 
recordings, learn at the same time. 


BINARY FLOATING POINT 
INDUCTIVE CIRCUIT TRANSIENT RESPONSES 
CAPACITIVE CIRCUIT TRANSIENT RESPONSES 


£4.95 for your ZX81 16K Study Package, 
containing program on cassette, explanatory 
script and worksheet. 


Also available on 70 minute video cassette at 
£29.95 (copy twice, return within 7 days and 
£20 refunded). 


Specify package and send cheque/PO to: 


COMPUTER TRAINING CONSULTANTS 
4 TEMPLAR WAY, ROTHLEY, 
LEICESTER LE7 7LN 


Further information, please send s.a.e. 


COMPUTACALC ZX 


Financial Planning for the ZX81 16K 


Ideal for solving “what if” problems at work or home. 
The screen acts аб а window on an “electronic 
worksheet" consisting of a grid of rows and columns 
of headings, numbers or formulae. Move the cursor 
up, down or sideways to the desired row and column 
then enter a new figure or formula and everything on 
the worksheet dependant on it changes automatically. 


Features include selectable format, slow" mode for 
smooth scrolling across grid, single key cursor and 
grid control, capacity for over 2000 numbers (should 
гоц ever need that many!), very fast computation of 
results, ability to work with ZX printer, and 
perational procedure designed for convenience and 
гей in use. 
powerful piece of software brings the capabilities 
2X81 into line with much more expensive 
ters, Computacale will quickly become the most 
t program in your library as it takes over from 
рарег and calculator in aiding everyday financial 


+ i 
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or cassette and full documentation send cheque or 
С fcr &^ 35 to: Silicon Tricks, Dept. Са, 
-4 Chichester Rents, Chancery Lane, London WC32. 
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26 Spiers Close 
Knowle, Solihull 

ZX 81 West Midlands ZX 80 

1K Space Intruders £5.00 


B93 9Е5 England 
3K Super Version £6.00 


Written in machine code 
to give fast moving 
‘Flicker Free’ graphics 

A superb achievement 


16K High Resolution £4.00 
(192x184) graphic pictures 
Never before achieved on the ZX 

Create your awn artwork, 

Supplied on cassette with listing 

ала demonstration picture 


9K Nightmare Park £3.75 


The park of DEATH — can 

you get through this 

nightmare. No human has 

yet succeeded, Confronted by all 

sorts of ‘Happenings’ you'll be 

taken to your wits end. 

Supplied on cassette опју 

Specify 4K ,8K ROMor ZX81 when ordering. 

NEW INTERACTIVE GRAPHICS for the 16k 2Х81 

DRAGON MAZE ..- are you cunning enough to evade 

the dragon? you are impeded by darkness; the walls 

are only displayed when you make a bad move, this 

gives the dragon an advantage. You have to play by 

the rules- the dragon breaks them when ће gets 

angry. Fun for allages! 

Cassette and listing.......... £5.00 (for ZX 81 only) 


— _ чује - 
STELLAR... 
й N 


5.А.5. 
SPACE 16K SOFTWARE 
BATTLE MISSION 


қ қ IMPOSSIBLE 
Using superb dynamic 


i | As a member of the 
flicker-free graphics, crack S.A.S. hit team 
this 'Arcade' type game you have 3 minutes to 
with continuous score rescue 10 hostages and 
display is instantly kill their terrorist 
addictive. Destroying captors. Bombs explode 
the Xylon fleet calls for about you as you blast 
Swift reactions. Xylon your way through to the 
battleships can deflect 


diplomats. Can you 

complete the mission 
your photon torpedoes; пар. иде ті апа реа! 
you must escape into the fastest time? 
hyperspace to avoid This exciting game calls 
destruction, If you for swift action and 
succeed, the action quick thinking to 
resumes. Can you beat 
the highest score? 


succeed. No two 

missions are alike. 
NEW 1K SOFTWARE 

GRAPHIC — move to any part of screen and draw in text or graphics 

from а ‘painting palate of your choice. 

U.F.O. INVADER - Guide your missile to its target via the keyboard, 

MASTERMIND - full screen display of this popular game. 

RADAR SCAN — can you recall how many battleships or submarines 

have been spotted as the speed increases. 

16K games cassette £4.95 inc. p&p 

1K games cassette £3.95 inc. p&p 


Make cheques payable to: 


STELLAR SOFTWARE 


144 Pampisford Rd., South Croydon, Surrey CR26DA 
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Fuller FD System for 2Х80/81 


The Fuller FD System is not a ZX80 81 add on' but uses the micro board at the 
heart of a more powerfull system, allowing the user to expand with the system 
or stop with a standard keyboard & case and using existing Sinclair 16K RAM 
pack etc,either way you only need а screwdriver to assemble the built items, 
the FD Keyboard simply plugs into the ZX81 which is screwed іп position in the 
FD case, ZX80 installation requires soldering to the keyboard,we will carry out 
this work at a fixed charge of £10. SAE will bring you details of our products. 
Have your ZX81 Kit built by us FREE when you buy The FD Keyboard, Case and 
Power Supply at £42.95 * £225p&p 


Ф FD Keyboard Kit 


£18.95 
e FD Keyboard Built £ 24.95 
e FD 16K RAM Board £39.95 
е Above items + 80p p&p 


e FD Keyboard / Motherboard add £15.95 
to Keyboard price 


e FD Case #1175+ £125 p&p 


To Fuller Micro Systems Please send me 


Sandfield Park East І enclose a cheque / po for 


For orders and enquiries tel. 051-236 6109 Name 
tick: ZX 80. C3 Bi G 


Address 


| 
| 
| 
Liverpool 112 9 HP ! 
I 
і 
Џ 


If you don't believe that the Sinclair ZX81 сап do real work, come 
and see us at the ZX Microfair [30 January 1982, Central Hall 
Westminster, London 5/1). 


New product: a RELIABLE !6K RAM pack for the ZX81 £42 


ZX81 + 16K Software: 

x Payroll for up to 30 employees. Meets all regulations. £25 

ж Stock Control, Fast, big, and versatile. £25 

Ж Budget. £15 

ж Critical Path Analysis. Up to 500 activities. £15 

Ж МАТ + MORTGAGE + LOAN. £8 

ж GOLD: an adventure game. Try it if you have a week to spare 
With another game on same tape. £8 

ж Memotech 48K memory module for 2Х81. 


OM 22 OR € 


GAZE 


COMPETITION 
WINA 
48K МЕМОТЕСН! 


Open to all purchasers of ‘GOLD’ or 
Games Pack I. 

A48K Memotech will be sent to the player 
who sends us the highest score recerved by 
31 July 1982! Monthly prizes of blank 
cassettes for your programs! 

If you have already bought ‘GOLD’, send 
sae for a copy of the rules. 


More details in our January advert, or from us. 
Prices include VAT, postage, and packing. COD orders £2 extra. 


Tape hint: always rewind 
cassette, keeping their delicate 
recording surface protected 
inside the cassette housing. 


© HILOERSAY LTD. пи 


HILDERBAY LTD(YCF] 8/10 Parkway, Regents Park, London NW17AA.Tel:01-485 1059. Telex 22870 
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LOAD AND SAVE PROGRAMS FASTER 
AND MORE RELIABLY WITH THE 
ABACUS CONTROLLER 
A MUST FOR CASSETTE BASED 
MICROCOMPUTER SYSTEMS — 
ZX80/81, ACORN ATOM and APPLE 


eBUILT IN 

MICROPHONE! 

SPEAKER uU 

A Bows you to name ; eSMART 
сот before | COMPACT CASE: 


swng and cue up White A.B.S. housing 


programs accurately measuring 
sady for loading 100 = 65 х 50mm 


«5ІМСІЕ SWITCH 
OPERATION: 

Load and save 
programs simply by 
selecting position on 
switch. Eliminates 
hum caused by 
leaving both jack 
plugs in cassetta 
recorder, 


ePLUG IN 

CONNECTIONS: 

Supplied ready to use, 970 CENTIMETRES 
just plug into eSIMPLE EASY TO OF CABLE: 
computer and cassette FOLLOW Allows you to site 
recorder — no need INSTRUCTIONS: cassette recorder 

to remove plugs Connect up the conveniently. 

again. Connections controller in seconds 

supplied to suit your — learn to use in 
computer. minutes. 


Send Cheque or Р.О. for £12.00 including P&P to: 


ABACUS ELECTRONICS 
186, St Helens Avenue 
Swansea, West Glam. 

Tel: (0792) 50282 


ZX81 


MACHINE CODE 
DE-BUG/ MONITOR 


е ELIMINATE MACHINE CODE PROBLEMS with 
"ZX-MC" — a new software debug/ monitor for 16K 
ZX81. 

© ENTER, RUN 8 DEBUG your machine code 
programmes independently of Basic commands. "ZX- 
MC” resides іп RAM and leaves you 125 K of RAM to 
work with. 


* SAVE & LOAD AT DOUBLE SPEED any specified 
area of RAM. At last you are freed from storing your 


machine code in Arrays or REM lines. 


* REGISTERS DISPLAY & BREAKPOINTS to make 
;ebugging easier — PLUS many more useful 
»mmands. 


* A MUST FOR BEGINNERS 8 ADVANCED USERS 
oncentrate on your machine code programs, not 
^ now and where to store them. 


* ZX MC is supplied on a high quality cassette with a 32 
ресе operating manual, for only 


€ SAE ‘or further details. 


mcrumesqug £6.50 =" 


6 Corkscrew Hill, West Wickham, Kent BR4 9BB 


16K/ZX81 SOFTWARE 
“STARTREK” 
AND NOW 
"SUPER-WUMPUS" 


"16K STAR TREK”: Full Graphics, 4-levels of 
play, 8 x 8 Galaxy, Starbases, Phasors, Photon 
Torpedos, Klingons, Romulans, Thomans, etc. 


“16K SUPER-WUMPUS”: Changing Caves, 
Super Bats, Earthquakes, Pits, Magic Arrows, 
Traps, etc. 


"GAMES РАСК 1": Starwars, Hammurabi, 
Graphic Lander, Mastermind, Minefield. 


"GAMES PACK 2": 3D-Oxo, Pontoon, Android- 
Nim, Flight Simulator. 


Prices: £4.95 inc. each cassette 
£8.95 any two, 


Programs wanted — excellent royalties paid. 


Send large s.a.e. for details of our expanding 
range of software. Mail Order only. 


Please quote Ref: YCJ1 


SILVERSOFT 

40 Empress Avenue 
ега, Essex 

01-518 0877 


PROGRAMS FOR 7Х81 


CASSETTE ONE 


| had your Invaders/React cassette . . . | was delighted with this 
first cassette.” 

P, Rubython, London 
"| have been intending to write to you for some days to say 
how much | enjoy the games on "Cassette One” which you 
supplied me with earlier this month. Please let . . . into the 
secret of your first time load every time!” 

E.H., London 

CASSETTE ONE SIDE ONE 1K MACHINE CODE 
PROGRAMS React, Invaders, Phantom aliens, Maze of death, 
Planet lander, Bug splat, Bouncing letters 
CASSETTE ONE SIDE ONE 1K BASIC PROGRAMS I Ching, 
Mastermind, Basic hangman, Robots 
CASSETTE ONE SIDE ONE has large screen versions of 
Invaders and Maze of Death, ready for when you get 16K. 


All on CASSETTE ONE for £3.80. 


CASSETTE TWO 


Just out, ten 16K Basic games on one cassette. 
OTHELLO CRASH 
AWARI ROULETTE 
LASER BASES PONTOON 
WORD MASTERMIND PENNYSHOOT 
RECTANGLES GUN COMMAND 


All on CASSETTE TWO for £5. 
Recorded on quality cassettes, sent by first class post from: 


Michael Orwin, 26 Brownlow Rd., Willesden, 
London NW10 901. 
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ZX81 


users 


| need more memory! 
please rush me within 

10 days, the fully assembled, 
tested and guaranteed 


'BYG BYTE' 


16K RAM 


Майбасар ev eo VoU час dn a acu ни ПИР шы 
Га [о | ESS: МУНИ ——c—- aa тера 


Маке all cheques & PO's payable to:- 
Phoenix Marketing, Oaklands House 
Solartron Road, Farnborough, Hants. 


FULLY INCLUSIVE PRICE 


£34.95 


EA 


г, 1) With coloarand 


£189.95includingvat 


TWICKENHAM - € 
COMPUTER WA CE 
CENTRE LTD о 

01-892 7896 


01-891 1612 


Wish TO PAY 
BAACLATCARD TRIUSTC 


SGMATUNE 
NAME 
ж.» Сат. 
АССӨ455 


72 Heath Road Twickenham Middlesex 
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ATOM USERS! 


ADPROM 
4000 UNIT 


for adding on EPROMS as 
required. Can be used on other 
computors with 24 pin EPROM sockets 
(e.g. ZX 80). · • · + £32 (excl. vat & p.p.) 


WANTED! ! Elegant programs for our EPROM 
and TAPE library service. 
Details on request with brochure, 


* ж х 


АТОМ CONSOLE 
САЅЕ 


Саѕе опіү • +++ £25 | 
lexcl.vat & p.p.) * - : и 

Polished teak veneered sides, textured black stelvetite and aluminium 
chassis. Plenty of room inside for ВАМ Expansion (units available 

from us), power supplies etc..and T.V. on top. Available as case only, 


or with integral RAM expansion unit, and/or integral ADPROM 4000. 
ж ж 


ж 
CASES FOR YOUR OWN PROJECTS 


Low priced QUALITY cases- STRONG enough for the workshop- 
ATTRACTIVE enough for the homa. 


Matt black plastic end cheeks, textured Stelvetite body, , fram £6:25 
Teak veneered end cheeks, Aluminium & Stelvetite body , , from 7:88 


У > > (excl. vat 8 р.р.) 
FOR BROCHURE & PRICE LIST SEND А5 SAE TO 


ELINCA LTD., LYON WORKS, 
CAPEL ST, SHEFFIELD S6 2HL 
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Make the most of your 
sinclair ZX Computer... 


Sinclair ZX 


software 
on cassette. 


£3.95 per cassette. 


The unprecedented popularity of 
the ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written byusers. 

Sinclair has undertaken to 
publish the most elegant of these 
on pre-recorded cassettes, Each 
program is carefully vetted for 
interest and quality, and then 

rouped with other programs to 
orm а single-subject cassette. 

Each cassette costs £3.95 
(including VAT and p&p) and comes 
complete with full instructions. 

Although primarily designed 
for the Sinclair ZX81, many of the 
cassettes are suitable for running 
on a Sinclair ZX80 - if fitted with a 
replacement 8K BASIC ROM. 

Some of the more elaborate 
programs can be run only on a 
Sinclair ZX Personal Computer 
augmented by a 16К-ђуте add-on 
RAM pack. 

This RAM pack and the 
replacement ROM are described 
below. And the description of each 
cassette makes it clear what 
hardware is required. 


8K BASICROM 
The 8K BASIC ROM used in the 
2Х8І is available to ZX80 owners 
as a drop-in replacement chip. 
With the exception of animated 
graphics, all the advanced features 
of the 2Х81 are now available on a 
4X80- including the ability to run 
much of the Sinclair ZX Software. 

The ROM chip comes with a 
new keyboard template, which can 
5e overlaid on the existing 

v board in minutes, and a new 

'rating manual. 


І6К-ВҮТЕ RAM pack 
^K-byte RAM pack provides 
* more memory in one 
'* module. Compatible with 
"4 ће ZX80,itcan beused 
7 storage oras a database. 
М pack simply plugs 
"ng expansion port on 
the sinclair ZX Personal 


Cassette 1 - Games 
For 2Х81 (and ZX80 with 8K 
BASIC ROM) 

ORBIT - your space craft's 
mission is to pickup a very valuable 
cargo that's in orbit around a star. 

SNIPER - you're surrounded 
by 40 of the enemy. How quickly 
can you spot and shoot them when 
they appear? 

METEORS - your starship is 
cruising through space when you 
meeta meteor storm. How long can 
you dodge the deadly danger? 

LIFE - J.H. Conway's ‘Game of 
Life' has achieved tremendous 
popularity in the computing world. 
Study the life, death and evolution 
patterns of cells. 

WOLFPACK - your naval 
destroyer is on a submarine hunt. 
The depth charges are armed, but 
must be fired with precision. 

GOLF - what's your handicap? 
It's a tricky course but you control 
the strength of your shots. 


Cassette 2- Junior 
Education: 7-11-year-olds 
For 2Х81 with 16K RAM pack 

CRASH -simple addition ~ with 
the added attraction ofa car crash 
if you get it wrong. 

MULTIPLY -long multi- 
plication with five levels of 
difficulty. If the answer's wrong- 
the solution is explained. 

N- multiplication tests 
against the computer. The winner's 
train reaches the station first. 

FRACTIONS - fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDSUB - addition and 
subtraction with three levels of 
difficulty, Again, wrong answers 
are followed by an explanation. 

DIVISION - with five levels of 
difficulty. Mistakes are explained 
graphically, and a running score is 
displaved. 

SPELLING -up to 500 words 
over five levels of difficulty. You 
can even change the words yourself. 


Cassette 3- Business and 


Household 
For ZXSI (and ZX80 with SK 
BASIC ROM) with 16K RAM pack 
TELEPHONE -setup yourown 
computerised telephone directory 
and address book. Changes, 
additions and deletions of up to 
50 entries are easy. 
NOTE PAD a powerful, easy- 
to-run system for storing and 


retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, ora directory. 
BANK ACCOUNT-a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of ‘where the money 
goes,’ and at work for expenses, 
departmental budgets, etc. 


Cassette 4-Games 
For ZX8l (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 

LUNAR LANDING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction – but watch the 
fuel gauge! The screen displays your 
flight status-digitally and graphically. 

TWENTYONE -a dice version 
of Blackjack. 

COMBAT - you're on a suicide 
space mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with you? 

SUBSTRIKE - on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before they torpedo you? 

CODEBREAKER - the 
computer thinks of a 4-digit number 
which you have to guess in up to 10 
tries. The logical approach is best! 

MAYDAY -in answer toa distress 
call, vou've narrowed down the 
scarch area to 343 cubic kilometers 
of deep space. Can vou find the 
astronaut before his life-support 
system fails in 10 hours time? 


Cassette 5 - Junior 
Education: 9-11-year-olds 
For 2Х81 (and ZX80 with 8K 
BASIC ROM) 

MATHS - tests arithmetic with 
three levels of difficulty, and gives 
your score out of 10. 

ALANCE - tests understanding 
of levers/fulcrum theory with a 
series of graphic examples. 

VOLUMES -*yes' or ‘no’ 
answers from the computer to a 
series of cube volume calculations. 

AVERAGES - what's the average 
height of your class? The average 
shoe size of your family? The average 
pocket money of your friends? The 
computer plots a bar chart, and 
distinguishes MEAN from MEDIAN. 

BASES - convert from decimal 
(base 10) to other bases of your 
choice in the range 2 to 9, 

TEMP- Volumes, temperatures 
-and their combinations, 


How to order 

Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 
Barclaycard or Trustcard account. 
Please allow 28 days for delivery. 
14-day money-back option. 


Sinclair 
ZX SOFTWARE 


Sinclair Research Ltd, 
6 Kings Parade, Cambrid е, 
Cambs., CB2 1SN. Tel: 0276 66104. 


------ NES санааты ышы 


To: Sinclair Research, FREEPOST , Camberley, Surrey, GUIS 3BR, Please print | 


Please send me the items I have indicated below. 


rias Хавы 
Oty Code | Пет 


| Item price | Total 
| 


| Please charge ту Access" /Barclaycard/Trustcard no 


*Please add £2.95 to total order value only ifordering ROM and/or RAM. 
I enclose a cheque/PO to Sinclair Research Ltd for £ 


| 21 | Cassette 1-Games £3.95 | 

| | | 22 | Cassette 2 -Junior Education 1 £3.95 | 

| = | 23 Cassette 3- Business and Household | £3.95 | E 

| | | 24 ДІ. Cassette 4- Games | £3.95 | | 
f- |] 25 Cassette 5- Junior Education | £395 | 

| | | 17 | *8KBASICROM forZX80 £995 | | 

| | 18 | *I6KRAM packforZXBl and ZX80 | 

| | | *Post and packing | ifapplicable) £2.95 | | 

| Toml£ | | 

| 


"Please delete аз applicable 


| | і i 
| 


Десе Ты ре Ir | 


| 
| 
| 
| 
| 
| 
£49.95 E ] | 
| 
| 
| 
| 
| 
| 


Мате: Mr/Mrs/Miss 


| Address: lL | 1 


1 
|| 4 и LLL E Lo 4. ПНЕ 


e 
£23 
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See it here, buy it now 


AT YOUR LOCAL 
BRANCH TODAY! 


Birmingham Byteshop Computerland 94/98 Hurst St, BS 4TD Tel: 02: 6227149 London Byteshop Computerland 324 Euston Road London Wi Tel: 01-387 0505 Nottingham Byteshop Computerland 
92A Upper Parliament 51 NG16LF Tel: 0602 40576 Manchester Byteshop Computerland 11 Gateway House Piccadilly Station Approach Tel: 061 236 4737 Glasgow Bytesnop Computerland Magnet 
House 61 Waterloo S1, G2 7BP Tel: 041 221 7409 


A member of the Comart ay Group of Companies 


